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INTRODUCTION 

The last comprehensive treatises to embrace all African 
testudinates were the ‘‘Catalogue of the Chelonians, Rhyncho- 
cephalians, and Crocodiles in the British Museum,” by G. A. 
Boulenger (1889a), and “Synopsis der rezenten Schildkroten 
mit Beriicksichtigung der in historischer Zeit ausgestorbenen 
Arten, ” by F. Siebenrock (1909a). 2 The present contribution is 
an attempt to bring our knowledge up to date by summarizing 
all the available information of importance regarding African 
Cryptodira. This completes the coverage of African Testudinata, 
as the Pleurodira have already been dealt with by one of us. 3 

Material. We have collaborated in completely rewriting de- 
tailed descriptions of the external characteristics of each of the 

1 These names are listed alphabetically, or according to the authors’ respective 
antiquity, without further significance. The entire osteological and paleontologi- 
cal accounts, all major discussions, and the selection of illustrations are the 
work of my industrious colleague. Dr. E. E. Williams, whose unrivalled knowledge 
of the Testudinata is well known. Without his erudition and drive, it is safe to 
say that this monograph would never have been completed in so comprehensive a 
form. A.L. 

2 Though published on October 31, 1955, the checklist of the turtles of the world 
by Drs. Mertens and Wermuth, unfortunately did not reach us until the manu- 
script of this paper had been submitted for publication. It was thus too late for 
citation under genera and species and should be consulted for the numerous 
differences. 

3 Loveridge, A., 1941, Bull. Mus. Comp. Zoob, 88: 465*524. One of a series of 
revisionary studies of various families of African reptiles published between 1939 
and 1947. 
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32 species or forms here recognized. In doing so we have been 
fortunate in having available in the Museum of Comparative 
Zoology African material of all 32 forms with the exception 
of one marine species, together with many paratypical or topo- 
typical examples of them or their synonyms. 

In order to examine other types, and in search of additional 
information, one of us (E. E. W.), as a Guggenheim Fellow, 
spent many months studying testudinates in most of the princi- 
pal museums of Europe (Leiden; London; Munich; Paris; 
Frankfurt-am-Main) and eastern North America (Chicago; New 
York; Philadelphia; Washington). Upon his return, the 
curators of all these and many other institutions generously 
loaned for further comparative study much critical material — 
often of a bulky or fragile nature necessitating careful packing. 

When such loaned material is referred to, w r e have indicated 
the institution by one of the following abbreviations : 

A. M.N.H., American Museum of Natural History, New York. 

B. M., British Museum (Natural History), London. 

C. M., Carnegie Museum, Pittsburgh. 

C.N.H.M., Chicago Natural History Museum, Chicago. 

G. M., Museum d’Histoire naturelle, Geneva. 

H. M., Zoologisches Museum, Hamburg. 

I. F.A.N., Institut Frangais d'Afrique Noire, Dakar. 

L. M., Rijksmuseum van Natuurlijke Historie, Leiden. 

M. M., Zoologische Samnilung des Bayerischen Staates, Munich. 

P.M., Museum National dHIistoire naturelle, Paris. 

N. R., Naturhistoriska Riksmuseum, Stockholm. 

S. M., Senckenbergische Naturforsehende Gesellsehaft, Frankfurt a. M. 

T. M., Transvaal Museum, Pretoria. 

U. S.N.M., United States National Museum, Washington. 

Y.M., Naturhistorisches Museum, Vienna. 

W.M., Naturwissenschaftliehe Samnilung, Neues Museum, Wiesbaden. 

Y. P.M., Yale Peabody Museum, New Haven, Connecticut. 

Z. M.U., Zoologisches Museum der Universitat, Berlin. 

Acknowledgements . We herewith welcome this opportunity 
to express our appreciation for the cooperation of colleagues 
both here and abroad, especially of those who, with unfailing 
courtesy, have answered endless questions of a seemingly trivial 
nature that involved careful examinations of specimens in their 
charge. We have made exceptionally heavy demands on the 
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British and Transvaal Museums, whose collections of African 
Cryptodira are particularly rich. 
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J. T. Gregory (Peabody Museum, Yale) 

J. Guibe (Paris Museum) 

F. Heineck (Wiesbaden Museum) 

W. Hellmich (Munich Museum) 

A. C. Hoffman (Bloemfontein Museum) 

R. F. Inger (Chicago Museum) 

W. Lanz (Geneva Museum) 

R. F. Lawrence (Natal Museum) 

M. E. Malan (Stellenbosch University) 

R. Mertens (Senckenberg Museum) 

B. L. Mitchell (Nyasaland Tsetse Control) 

E. Mohr (Hamburg Museum) 

C. F. Moysey (Devonshire, England) 

F. Neubar (Wiesbaden Museum) 

H. W. Parker (British Museum) 

J. A. Peters (Brown University) 

N. B. Richmond (Carnegie Museum, Pittsburgh) 

H. Rendahl (Swedish Museum) 

C. A. du Toit (Stellenbosch University) 

A. Villiers (I.F.A.N. Museum, Dakar) 

H. Wermuth (Zoologische Museum, Berlin) 

J. G. Williams (Coryndon Museum, Nairobi) 

G. F. de Witte (I.R.S.N. de Belgique) 

We also wish to express our appreciation to Mr. Thomas 
Andersen of Kidugallo, Tanganyika Territory, for endeavoring 
to obtain for us certain specimens of Malacochersus; to W. H. 
Archer of East London, South Africa, for writing us about 
Geochelone; to G. S. Cansdale of London, England, for answer- 



166 



BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY 



in g questions regarding Gold Coast Kinixys; to C. Jacot-Guillar- 
mod of Basutoland, respecting the occurrence in that country of 
Psammobates; to our colleague Dr. Ernst Mayr for advice on 
various taxonomic enigmas; to T. S. Jones, Esq., of Sierra Leone, 
for securing specimens that established the presence of Kinixys 
b. nogueyi in that country, and not least to J. M. Savage of 
University of Southern California for his kindness in reading 
over, and commenting on, this manuscript. 

We welcome this opportunity to acknowledge our indebtedness 
to the following artists whose numerous drawings add much to 
the usefulness of this revision : Mr. S. B. McDowell of New 
York, Miss E. It. Turlington of London, Miss P. M. AVasher of 
the Museum of Comparative Zoology. We are also grateful to 
Messrs. Peter Green of Londou, England, and Frank White of 
Cambridge, Massachusetts, for their photographic achievements, 
and to the Trustees of the British Museum (Natural History) 
for permission to reproduce various photographs of specimens 
in that institution. 

Taxonomy. Though, as a result of collaboration, the scope of 
this revision is greater than that of its predecessors, changes in 
nomenclature are remarkably few, for we have endeavored to 
maintain a conservative attitude throughout. The only fresh 
names proposed are : Aldabrachelys, new subgenus for the giant 
tortoises of Aldabra, etc., Pseudoiestudo, new subgenus for the 
dwarf tortoise of Egypt and Libya. No new species or races have 
been erected, though in certain instances ( Malacochersus , Cyclo- 
derma) the possibility of their existence has been noted. 

At the specific and infraspecific level emphasis has been rather 
on the suppression of names, never lightly or on theoretical 
grounds, but only after a careful examination of the available 
material failed to support their claims to specific or racial dis- 
tinction. In some cases (such as Kinixys belliana) the accumula- 
tion of additional tortoises may produce valid reasons for the 
revival of forms we have not recognized. But to sustain these 
names will require more comprehensive and careful studies than 
those on the basis of which they were proposed. It cannot be 
too strongly emphasized that testudinates should never be de- 
scribed on single characters and but rarely on a single specimen. 
Conclusions based on series that are limited to less than ten 
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individuals should be viewed with suspicion, for it is highly 
probable that the apparently constant characters displayed by 
so small a sample will prove to be unstable when a larger series 
is available. 

The status of one species, Cyclanorbis elegans Gray, founded 
on a juvenile, has been clarified by synonymizing with it oligoty 
lus Siebenrock, founded upon an adult. 

At the generic level the changes recommended, 1 though not 
minor, are infrequent. Thus, after a careful survey which in- 
cluded consideration of extra-limital forms, we have concurred 
with present South African usage in recognizing the large tor- 
toises of Africa as genericallv separable from Testuclo , sensu 
stricto, as are also the members of the geometricus group and 
angulata (for details cf. pp. 218ff). Another change in the con- 
cept of a genus has necessitated our removing the North Ameri- 
can pond-turtle species blandingii to the genus Emydoidea, re- 
taining in Emys only the species orbicularis of Europe and 
Africa. 

At every point in our taxonomic study we have been faced 
with the fact that in all characters the amount of variation ex- 
hibited by members of this order is frequently astonishing and 
always disconcerting. In our descriptions of external characters 
we have endeavored to record every major variation encoun- 
tered. The number of such observed variations, it should be 
noted, is apt to bear a direct ratio to the number of specimens 
studied. Thus, where relatively large series were available to 
us, as in the case of Geochelone p . babcocki, Malacochersns tor - 
nieri or Kinixys b. belliana, our earlier crude observations were 
constantly subjected to qualifying comment. If we have used 
such words as “always” or “never” anywhere in the descrip- 
tions, it has been in a moment of unguarded enthusiasm. 

This high degree of variability extends to osteology also. There 
are no grounds for assuming that internal characters are more 
constant than external ones. The only certain test of stability 
for both is the empirical one of examining a large series. Here 
a practical difficulty arises, as series of skeletons are rarely avail- 
able. Since, with good reason, generic definitions are largely 



1 See also footnote on p. 220. 
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based on osteological characters, the lack of skeletal series has 
been a real handicap. 

In this predicament our method has been to rely upon deter- 
mination of the range of variation in a test species, Geochelone 
pardalis babcocki, for which numbers of skulls and skeletons 
were available. Whatever species, judged by even a few speci- 
mens, lay wholly outside the variation of this form in several 
major skeletal characters (e.g. maxillary ridging, pygal number, 
neural shape, etc.) could, we felt, be safely regarded as only 
remotely related and hence possibly generically distinct. How- 
ever, we have not been content with this estimate of morphologi- 
cal distance only, but wherever possible have endeavored to 
trace lineages in the fossil record. We have accepted paleonto- 
logical evidence as constituting additional osteological material, 
and where the separation of lineages proved to be of great 
antiquity — as, for example, going back to the Eocene — ac- 
cepted it also as modest warranty of generic distinction. 

While availing ourselves of published descriptions and illus- 
trations, our first assessment of the degree of osteological varia- 
tion in any given species or genus has been based on specimens 
we ourselves have examined. Thus of the 27 African terrestrial 
or freshwater species dealt with in this study, we have seen 
skeletal material of all except three, viz. Psammobates geometri- 
es, Homopus signatus and H . femoralis. Of certain other 
species relatively little material (less than three skulls or skele- 
tons) has been available : only single skulls of Geochelone sulcata , 
Psammobates oculifer, Homopus boulengeri and Cycloderma 
aubryi. On the other hand, our understanding of the African 
species and our ideas as to the variational range within their 
subfamilies and families have benefited by the examination of 
much extralimital material including, for example, both skulls 
and skeletons of most of the species and every species-group of 
the Testudininae. 

Categories at every taxonomic level need to be studied against 
a background of the next higher category if they are to be fully 
understood. Thus no subspecies can be properly evaluated 
without a reasonably adequate knowledge of the entire species 
of which it forms a part. No species can be appreciated without 
a substantial acquaintance with the whole genus in which it is 
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included. No genus can be satisfactorily defined except in terms 
of full information of at least the section of the subfamily to 
which it is assigned. Consequently we have not hesitated to 
explore — for their background value — extralimital forms and 
problems whenever these seemed likely to shed significant light 
on their African counterparts. It is on this account that family 
or subfamily phylogenies have been included, together with 
discussions of non-African genera or species, and even defini- 
tions of certain extralimital forms. 

Despite all our care, our definitions, whether specific, generic 
or familial, are weakened, at least in appearance, by the fantastic 
variability on which we have commented above. Our key to the 
external characters of families mentions lack of horny scutes in 
a solitary sea turtle. On another occasion one of us (Williams, 
1954, Breviora, No. 29) has called attention to variation in a 
“family character” of an African pleurodire species. Such radi- 
cal variations cannot in honesty be omitted from the record, but 
it is important to recognize that they do not actually diminish 
the value as phyletic units of the categories whose “definitions” 
they disturb. However, they do show how necessary it is to use 
the greatest care and the most broadly based knowledge in deal- 
ing with the vexing problem of the recognition of natural 
groups. Some aspects of these matters have been discussed in 
very percipient fashion by Zangerl and Turnbull (1955, Field- 
iana: Zoology, 37:366 if.) 

At the outset, the idea occurred to us to include under each 
species a synopsis of any Problems remaining , or gaps in the 
life-history requiring to be filled. However, we soon realized 
that such synopses would be unavoidably repetitious and much 
too long. Perhaps the most fully documented form is the Eastern 
Leopard Tortoise (Gcochelone pardalis babcocki ), but no Afri- 
can cryptodiran can be said to be well known. One has only to 
refer to the various headings given under each species or race 
to realize how very sketchy is our knowledge of their respective 
ecologies, dietetic preferences, reproductive habits, geographic 
variation and range. 

In the case of Anatomy the information was in general so 
scanty that this heading was also omitted throughout, though 
references to anatomical papers are retained in the citations for 
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each species. Only once has the anatomy of an African species 
been studied adequately, and this was done on non-African ma- 
terial. We refer to the very old but classic work of Bo j anus 
(1819-1821) on Emys orbicularis . Less meritorious, but possibly 
based on African specimens, at least in part, is that of Thomson 
(1932) on “the Tortoise’ ’ (i.e. “Testudo gracca” = hermanni , 
and “Testudo ibera” = graeca). Other anatomical discussions 
involving African turtles either mention. African forms inci- 
dentally or in a more general context (e.g. sundry papers by 
Siebenrock), or else record anatomical observations of no great 
scope. 




Fig. 1. Clemmys caspica l.eprosa: diagram of shell to show nomenclature 
of horny scutes and bony plates, the latter ’s abbreviations underlined 
in the figure and italicized below. A , Carapace: c l-4 = costals; m 2, 
10 = second and tenth marginals; n 1-7 = neurals ; nu = nuchal scute; 
nu = nuchal bone; p 2, 9 = second and ninth peripherals; py = pygal; 
spy — suprapygal ; v 2 = second vertebral. B, Plastron ; abd = abdominal ; 
an = anal; ent = entoplastron ; epi = epiplastron; f = femoral; g = gular; 
h = humeral ; hyo = hyoplastron ; hypo = hypoplastron; p = pectoral; 
xiphi — xiphiplastron. 



(P. Washer del.) 
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Terminology. We have introduced no new terms or new 
usages to the nomenclature of either bones or horny shields. For 
the dorsal shell our usage is that of George Baur in his several 
papers, differing from that of Boulengcr only by distinguishing 
the rib-containing bony plates as “pleurals,” and the bones 
surrounding the shell as “ peripherals/ ’ Our nomenclature for 
the dorsal shell is contrasted with that of other authors in 
Table I (see also Fig. 1). 

Fortunately there lias never been any confusion with regard 
to the names of either the bones or horny shields of the ventral 
shell. To express length-relationship between the various plastral 
shields we have introduced a new “plastral formula” in which 
the shields are listed in order from longest to shortest. This 
formulation is not a substitute for precise studies of the length 
ratios between plastral shields, but, despite variability, it tends 
to be characteristic of species, genera, and occasionally of even 

Table 1 

Nomenclature of the parts of a turtle shell 
HORNY SHIELDS 



Our usage 


Boulenger 18S9 


Hay 1908 


Carr 1952 


nuchal 


nuchal 


nuchal 


precentral 


vertebral 


vertebral 


vertebral 


central 


supracaudal 


supracaudal 


supracaudal 


postcentral 


costal 


costal 


costal 


lateral 


marginal 


marginal 


marginal 


marginal 






BONES 




Our usage 


Boulenger 18S9 


Hay 1908 


Carr 1952 


nuchal 


nuchal 


nuchal 


proneural 1 


neural 


neural 


neural 


neural 


suprapygal 


pygai 


suprapygal 


epipygal 


pygai 


pygai 


pygai 


pygai 


pleural 


costal 


costal 


pleural 


peripheral 


marginal 


peripheral 


peripheral 



1 Though, bv the invention of this and other novelties, Carr intended his termi- 
nology to reduce confusion, hore it is definitely at fault. The very similar term 
“preneural” has long been in use for an element that is immediately posterior to 
the nuchal of authors in certain Asiatic and fossil trionycliids and some other 
fossils. 
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higher units. Thus a plastral formula 1 with Abd>h> (all other 
elements), or with Abcl> (all other elements) turns out to be 
very characteristic of testndinines. 

As for head shields in the testudinines, we have adopted the 
terms used by Miss Procter for Malacochersus tornieri . In this 
species, as also in the members of the genus Testudo , the dorsal 
aspect of the head possesses the most elaborate regular seutella- 
tion to be found in tortoises. The terms employed are “supra- 
nasals,” “prefrontals” and “frontals.” With regard to the still 
more elaborate head scutellation of the marine turtles, we follow 
Deraniyagala (1939:192:%. 76) except in employing the term 
“supratemporals” for what he calls * ‘ temporals, ” as being more 
appropriate. 

Folklore . Probably few reptiles figure so frequently in African 
folk tales as do tortoises. All manner of superstitions are 
entertained concerning them, and references to such beliefs con- 
stantly crop up in books of travel by the earlier explorers. As 
we came across relatively few examples in our search of zoologi- 
cal papers we have omitted the subject altogether, rather than 
treat it inadequately. The matter merits the attention of some 
anthropologist who, preferably in collaboration with a zoologist, 
would scan the literature and publish a classified synopsis of 
these tales and beliefs. 

Citations. Following the name of each species, when used as 
a heading, citations to it or its synonyms are given in an ab- 
breviated form which can be amplified by reference to the 
Bibliography on p. 503. Almost 550 papers (1758-1955) in which 
we have found references to African Cryptodira are listed. 
Omitted from the bibliography are papers involving some single 
generic or specific description for which an adequate citation 
has already been given in the synonymy. Also omitted are cita- 
tions to non-African species or races mentioned in the text; 
these are given in parentheses or as footnotes. 

Attention is directed to the Synopsis Methodica (a folding 
chart or table in which binomials are employed) at the end of 
the first volume of Laeepede, 178S “Histoire naturelle des Quad- 
ruples ovipares et des Serpens,” a work frequently rejected by 
systematists since only popular names are employed in the text. 



i See Fig. 1 for significance of abbreviations. 
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An extraordinary volume that cannot be taken seriously, 
is that of Rochebrune, 1884a, “Faune de la Senegambie. Rep- 
tiles/ ’ In it the author lists as occurring in Senegal such impossi- 
bilities as Tcstudo maryinata , T . geometrica , Homopus signatus , 
//. areolatus and Cycloderma frenatum. Despite the fact that 
definite Senegambian localities are furnished for them, only four, 
or at most five, of the eighteen land and freshwater turtles 
listed by Rochebrune actually occur in Senegal. 

A question arises with regard to the priority of J. E. Gray’s 
contributions cited as 1831b and 1831c. The latter — Synopsis 
Reptilium — contains many original descriptions and was clearly 
intended to be published first. Unfortunately, the evidence sug- 
gests that 1831b — Synopsis of the Species of the Class Reptilia 
— which appears as an appendix to Edward Griffith’s transla- 
tion of Cuvier’s Animal Kingdom, came out first. In Gray’s 
own bibliography the date is given as 1830; this is possibly 
the date of its completion, an advance copy, or an earlier edition 
than the usually accepted one of 1831. This synopsis in Grif- 
fith makes only passing reference to, or gives the scantiest de- 
scriptions of, species more fully dealt with in 1831c. For this 
reason, whenever a new species is involved, we have cited 1831c 
in advance of 1831b. In no case does it affect priority of 
nomenclature. 

In listing a reference to some form, we do not intend to infer 
that the entire synonymy of the author cited necessarily applies 
to the species or race to which it is assigned. 

Localities. It will be noted that localities are listed alphabeti- 
cally under their respective countries. The latter, beginning with 
Morocco, are arranged clockwise around the continent. The only 
exception to this is in the case of trionychids from north of the 
equator, whose ranges are given from the Nile west to Senegal. 
Generally speaking, we have adopted the orthography of the 
government administering the area, though a few exceptions 
such as Algiers (instead of Alger), and Tangiers (in lieu of 
Tanger), have been allowed to stand. Where the current spelling 
of a place name differs from that used in the original record 
given in the literature, the rejected spelling is given in paren- 
thesis after the preferred one. 
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A locality preceded by an asterisk implies that a specimen 
from the place in question has been studied by us ; usually it is in 
the Museum of Comparative Zoology. If it is in some other in- 
stitution, however, the key letters of the museum where it is 
preserved follow the locality in parenthesis. In many instances 
such asterisk-bearing localities constitute fresh records of oc- 
currence for the species and will not be found in the literature. 

A locality that appears in quotation marks is one that has been 
taken from the literature but which we have failed to find on any 
map. In some instances, at least, the name may have been 
misspelled or misprinted. 

Unfortunately, all localities appearing in the literature can- 
not be accepted. The handsome and ornate shells of tortoises 
have attracted the attention of mankind from earliest times. This 
is especially true in South Africa where primitive tribes were 
accustomed to wear the shells of the smaller species as ornaments, 
or used them as scoops or receptacles, especially for buchu 
ointment (cf. Psammobates geometricus under the heading 
Enemies ). Doubtless they were used in barter and, passing from 
one itinerant African to another, were transported far from their 
place of origin. In due course some were seen and purchased 
by European travellers, especially those bent on acquiring ob- 
jects of anthropological interest. Naturally the shells were 
labeled as coming from the place where purchased. 

In recent times car drivers are likely to stop and pick up any 
small tortoises encountered wandering on the road. After being 
transported great distances the reptiles may escape, be liberated, 
or handed over to whoever happens to put the driver up for the 
night. All localities that appear questionable are either men- 
tioned in footnotes or at the end of the section dealing with 
the Range of the species in question. 

For the convenience of those who wish to see at a glance 
what species are currently known to occur in a particular coun- 
try, a chart is provided (p. 179). In general the name of the 
country only is given, but the Union of South Africa covers so 
vast an area that its component divisions (e.g. Transvaal, Natal, 
etc.) have been cited. Similarly, though not invariably, French 
Equatorial and West Africa have been listed under their major 
territories (e.g. Gabon, Senegal, etc.) when this appeared advis- 
able. 
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List of the CRYPTODIRA in Africa 1 

Pagf 

Order TESTUDINATA 

Suborder CRYPTODIRA 180 

Family TESTUDINIDAE 181 

Subfamily [PLATYSTERNINAE] . 182 

Subfamily EMYDINAE 183 

Genus [Emydoidca Gray] 189 

Genus Clemmys Ritgen 191 

C. caspica leprosa (Schweigger) 192 

Genus Emys Dumeril 201 

E. orbicularis (Linnaeus) 202 

Subfamily TESTUDININAE 209 

Genus Geochelone Fitzinger 221 

Subgenus Aldabraclielys new 225 

Subgenus Geochelone Fitzinger 225 

G. sulcata (Miller) 230 

G. pardalis babcocki (Loveridge) 235 

G. pardalis pardalis (Bell) 251 

Genus Testudo Linnaeus 254 

Subgenus Testudo Linnaeus 261 

T. graeca graeca Linnaeus 261 

Subgenus Pseudotestudo new 276 

T. kleinmarvni Lortet 276 

Genus Malacochersus Lindholm 283 

M. tornicri (Siebenrock) 286 

1 Names in square brackets are those of non-African groups which had to be 
defined or discussed for taxonomic reasons. 
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Genus Psammobates Fitzinger ^94 

P. oculifer (Kuhl) 3 ] 5 

P. geometricus (Linnaeus) 319 

P. tentorius verroxii (Smith) 3^4 

P. tentorius trimeni (Boulenger) 333 

P. tentorius tentorius (Bell) 336 

Genus Chersina Lindholm ;j 4 :> 

C. angulata (Schweigger) 345 

Genus Homopus Dumeril and Bibron . . . 352 

H. signatus (Schoepff) 359 

H. boulengeri Duerden 362 

H. femoralis Boulenger 365 

H. areolatus (Thunberg) 367 

Genus Kinixys Bell 374 

K. belliana belliana Gray 3M 

K. belliana nogueyi (La taste) 396 

K. liomeana Bell 406 

K . erosa (Schweigger) 404 

Family TRIONYCHIDAE 412 

Genus Trionyx Geoffroy 420 

T. triunguis (Forskal) 423 

Genus Cyclanorbis Gray 436 

£. elegans Gray 438 

C . senegalensis (Dumeril and Bibron) 443 

C. sp 450 

Genus Cycloderma Peters 451 

C. aubryi (Dumeril) 453 
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SYSTEMATIC DISCUSSION 

Suborder CRYPTODIRA 

1870. Cryptodira Cope (part), Proe. Amer. Assoc. Adv. Sci., 19:235. 

Definition. Skull with temporal region frequently emarginate 
behind; parietal usually not in contact with squamosal; nasals 
rarely, and lacrimals never, present; prefrontals almost always 
joining vomer; epipterygoids usually present; pterygoids with- 
out lateral rolled-up expansions, ahvays excluding basisphenoid 
from quadrate ; quadrate never enclosing eustachian tube ; artic- 
ular region of mandible concave; splenial rudimentary or ab- 
sent; dentaries always united. 

Head withdrawn by a vertical flexure of the neck ; atlas rarely 
fused to odontoid; cervical vertebrae with rudimentary trans- 
verse processes situated anteriorly ; posterior cervical spines low ; 
cervical postzygapophyses widely separated; central cervical 
articulations w T ell developed, posteriorly broad and (usually) 
double; sacral ribs well developed; pelvis never ankylosed to 
carapace or plastron; caudal vertebrae usually procoelous. 

Shell primitively complete (except for the always absent meso- 
plastra), variably reduced or its elements lost in specialized 
forms ; horny shields present or absent ; if absent, an epithecal 
component of the bony shell greatly developed. 

Key to the Families of Cryptodira in Africa 

(Based on external characters) 

1. Limbs not modified as flippers, each with 3, 4 or 5 claws 2 

Limbs modified as flippers, with 0, 1 or 2 claws 3 

2. Carapace with horny shields; feet with 4 or 5 claws. . TESTUDINIDAE 

(p. 181) 

Carapace without horny shields; feet wtih 3 claws . . TRIONYCHIDAE 

(p. 412) 

3. Carapace with large horny shields; 1 flippers with 1 or 

2 claws CHELONIIDAE 

(p. 472) 

Carapace without large horny shields; flippers clawless 

DERMOCHELYIDAE 
(p. 498) 

i Shields were absent on a single aberrant adult Chelonia m-ydas captured at 
Karaiiuva Island ( 13.xi.l9-!S) \vh«*re it was examined, while still alive, by 
Deraniyagala (1939 : 227). 
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Family TESTUD1NIDAE 

1825. Tcstudinidae Gray, Ann. Fhilos. (2), 10:210. 

Definition. Cryptodirous testudi nates, semi- or fully aquatic 
or terrestrial in habit. Horny shields always present; costal 
scutes almost always 4 pairs; marginals exclusive of the nuchal 
and supracaudal, usually 11 pairs; inframarginals complete or 
reduced to axillary and inguinal scutes; plastron with 6 pairs 
of scutes; normally no intergulars. 

Skull without nasal bones; prefrontals always in contact dor- 
sally, with descending processes that may be scarcely or widely 
separated interiorly; parietal never meeting squamosal; either 
postorbital or quadratojugal sometimes absent; temporal region 
posteriorly emarginate or not; quadrate enclosing or not enclos- 
ing stapes; post-otic antrum well developed; upper jaw fre- 
quently with one or more ridges on its triturating surfaces; 
vomer always present, separating palatines; mandible with well- 
developed coronoid bone. 

Xeck vertebrae usually with 2 biconvex centra, typically the 
eighth centrum doubly convex in front; coracoids with median 
borders narrow or markedly widened; tuberosities of humerus 
widely separated to closely approximated; trochanteric fossa of 
femur tending to be reduced; phalanges with condyles; claws 
normally 4 or 5. 

Carapace without epithecal component, united to plastron by 
suture or ligament ; sometimes either carapace or plastron with 
more or less of a hinge ; nuchal without well-developed costiform 
processes ; typically peripheral and pleural bones solidly united ; 
neural bones variably shaped ; pvgals usually 3 ; plastron never 
cruciform, usually without fontanelles in adults (except in 
Malacochersus ) ; entoplastron always present; buttresses very 
strong to absent. 

Range . AVorld-wide except for the Australian region. 

Remarks. The conception of the TESTUDINIDAE to which 
we have adhered is that of Williams (1950), in which the family 
includes the Platysterninae together with the Emydinae and 
Testudininae. Though only two of these subfamilies occur in 
Africa, the family definition has been phrased so as to embrace 
the genus Platysternon and the definitions of Emydinae and 
Testudininae drafted so as to afford contrasts with that Asiatic 
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genus. In order to clarify the statement of some of the charac- 
ters cited, it has seemed advisable to present, in addition to the 
diagnoses of the African subfamilies, one of the Platvsterninae 
also. 



Subfamily PLATYSTERNINAE 

1950. Platystcrninae Williams, Bull. Amer. Mus. Nat. Hist., 94:513, 556. 

Definition. Aquatic terrapins. Skin of head undivided; scales 
on forelimb neither spurlike nor with dermal ossifications ; small 
spurlike tubercles on hinder side of thigh ; scent glands present : 
bursae an ales present. 

Skull with prefrontals whose descending processes are closely 
approximated interiorly; frontal excluded from orbit; postor- 
bital enormously developed, largely covering temporal region; 
temporal region posteriorly but very slightly emargiuate; tem- 
poral arcade very solidly constructed; quadratojugal large, in 
contact with the maxilla; jugal not entering orbit, surrounded 
by other bones; quadrate not enclosing stapes; surangular 
largely covered by dentary, only narrowly exposed laterally. 

Coracoids with narrow medial borders; tuberosities of humerus 
widely separated; trochanteric fossa of femur widely open; 
epipodials moderate; second and third digits always have 3 
phalanges. 

Carapace very low; rib heads stout, well developed; neural 
bones rather quadrate; inframarginal series of scutes complete. 
lUinge. Southeastern Asia. 

Key to the Subfamilies of Testudinidae in Africa 

, Skin of liead smooth and undivided; digits fully webbed, 
the second and third with 3 phalanges. Range: 
ponds and streams of northwest Africa 

EMYDINAE 
(p. 183) 

Skin of head divided into larger or smaller shields; 
digits not webbed, the second and third with only 2 
phalanges. Range : all of Africa in suitable areas . . 

TESTUDININAE 
(p. 209) 
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Subfamily EMVDINAE 

1009. E mydinae Siebenrock, Zool. Jahrb. Syst., Suppl., 10:45 1. 

Definition. Testudinid terrapins of aquatic to fully terrestrial 
habits. Skin of head entirely smooth or posteriorly divided into 
small shields; scales on forelimb sometimes bandlike, never spur- 
like or with osteoderms; spurlike tubercles on hinder side of 
thigh absent or very small; scent glands present; bursae anales 
present, occasionally rudimentary. 1 

Skull with pref rentals whose descending processes are typi- 
cally very closely approximated interiorly, at most only moder- 
ately separated ; frontal often entering orbit, sometimes entering 
temporal fenestra; postorbital typically well developed, never 
absent; temporal region posteriorly always emarginate; tem- 
poral arcade sometimes interrupted by reduction or absence of 
the quadratojugal ; quadratojugal tending to be reduced or ab- 
sent; quadra to jugal and maxilla rarely in contact; quadrate 
usually not enclosing stapes; surangular largely covered by den- 
tary, only narrowly exposed laterally. 

Coracoids with narrow medial borders; tuberosities of humerus 
usually widely separated; trochanteric fossa of femur usually 
widely open, except in the more terrestrial forms where it tends 
to be narrowed or reduced; epipodials moderately elongate; 
second and third digits always with 3 phalanges, except on the 
forefeet of the American genus Tcrrapene , where there are only 

as in tortoises. 

Carapace usually low arched; rib heads typically well devel- 
oped, sometimes much elongated ; neural bones primitively hex- 
agonal, short-sided anteriorly, sometimes short-sided posteriorly, 
rarely octagonal, never vestigial ; of the inframarginal series only 
the axillaries and inguinals normally present. 

Range. North and South America; Europe; Asia; North 
Africa. Absent from tropical and South Africa and the Aus- 
tralian region. 

Fossil record. Throughout Cenozoic of North America, Europe 
and Asia; first reported in the Pliocene of Africa; not known 
fossil in South America. 



1 Itursne anales were not found in (Jyclam it* (= Pyxidea) mouhoti by J. Ander- 
son, I87f», .Tour. Li nu. Soc., 12: 434-444. 
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Remarks. Only two emydine genera occur in Africa. A study 
of the African testudinid fauna is, therefore, not an appropriate 
place for a revision of emydine genera. Nevertheless we have be- 
come involved in the problem of their definition and grouping 
since the distribution of one of the African genera ( Emys ), as 
currently understood, includes a species ( orbicularis ) from 
North Africa, Europe, and neighbouring portions of Asia, and 
a second ( Handing ii ) in eastern North- America. An investiga- 
tion of the evidence for this peculiar distribution has convinced 
one of us (E.E.W.) that the two species are not congeneric. 

The basic reasons for this decision were in fact stated by Baur 
in 1889 (Amer. Nat, 23: 1099-1100), and will become evident to 
anyone who studies skeletons of Deirochelys reticularia, “Emys” 
blandingii and Emys orbicularis. 

A decision of this sort involves a sorting out of convergent and 
phylogenetically meaningful characters. It is best done in a 
frame of reference that includes a conception of the relationships 
of all emydine genera. Figure 2 is an attempt to provide this 
appropriate background. The scheme given there is tentative; 
it is not a phylogeny since it neglects the temporal dimension 
and omits all fossil forms (disregarded for this subfamily, as 
they are poorly known and worse analysed). However, the dia- 
gram, wherever it indicates the direct derivation of one genus 
from another does predict that the actual ancestral fossil will 
“key” out very near the living genus which has been given the 
more central and thus “primitive” position. 

In Figure 2 we have postulated an unknown (presumably Asi- 
atic) ancestral emydine, inferring as the characters of this hypo- 
thetical animal those which would most closely approach the 
characters found in related and primitive families (estimating 
primitiveness from the characters held in common by the older 
fossil families). On this basis we consider that the ancestral 
emydine had: 

1. a carapace with surface sculpture; 

2. a skull with a strong temporal arcade ; 

3. moderate axillary and inguinal buttresses; 

4. maxillae with rather wide triturating surfaces but no 
secondary palate ; 

5. quadrate not enclosing the stapes; 
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Fig. 2. Dendrogram of emydine relationships. With the exception of Emy- 
doidea , the names are those of currently accepted genera. Numerals in 
parentheses refer to the number of keels on the carapace. NA, SA, Eu, 
Af, As = abbreviations for the continents on which these genera occur. 

(P. Washer del.) 
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6. the entoplastron anterior to the huineropectoral sulcus; 

7. moderate maxillary triturating ridges ; 

8. three keels on the rather flat shell. 

The listing of these characters is somewhat in the order of our 
confidence in them. Pseudemys in the Western Hemisphere, and 
Ocadia in the Eastern, are living forms possessing most of these 
characters and so in our estimation closest to the postulated an- 
cestral emydine. From the vicinity of these two central types 
there radiate, according to this view, three major phyletic lines, 
each with certain characteristic trends, and each with their sub- 
sidiary radiations. 




Fig. 3. Condition of the prefrontal descending process. A. typical emydine 
(Clem mys inscnlpta ) ; B, typical testudinine ( Coplierus a gassizi i ) . 

(S. McDowell del.) 

The land tortoises, we believe, form a unified series diverging 
at a very early date from the emydine stock. They appear to be 
united by certain parallel trends in the sealation of the head, 
thighs, and lower limbs; by the universal extreme weakness or 
absence of vertebral keeling; by the downgrowths of the frontals 
underarching the olfactory tract; and by a wide separation of 
the ventral processes of the prefrontals (in contrast to the usual 
median approximation of these processes in emydines, see Fig. 
3). Further discussion of this lineage is given below (pp. 
211-219). 

Within the emydines, after the separation of the tortoise line, 
one major group appears to be primarily North American. This 
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group — Pseudemys and its relatives — never has a triearinate 
carapace. One subgroup ( Ghrysemys ) loses the surface sculp- 
ture of the shell and weakens the ridging of the maxillary trit- 
urating surfaces; another subgroup Malaclcmys and Graptemys 
acquires a tuberculate condition of the median keel and a greater 
or lesser development of a secondary palate, while the subgroup 
Deirochelys-Emydoidea narrows the triturating surfaces, loses 
the maxillary ridging, elongates the head and neck, strengthens 
the extensor muscles of the neck with a corresponding bowing 
out of the carapace ribs at their point of attachment to the col- 
umn and, finally, in Emydoidca itself achieves a plastral hinge. 

The second major division of the emvdines is primarily Asiatic 
and primitively triearinate. This series subdivides immediately 
into several lines. 

One lineage is that of the ‘‘river turtles ” or “diving turtles” 
of Asia. In all, the skulls have a very characteristic habitus with 
a rather angular, somewhat elongate, shape and a tendency to 
an upturned snout ; all have an extraordinarily developed sec- 
ondary palate with strong maxillary ridging. Typical members 
of the group have extreme development of the shell buttresses, 
with a resulting internal partitioning of the shell far more ex- 
treme than in any other emydines — with the possible exception 
of Annamemys. Of the entire group only Callagur shows any 
trace of lateral keels on the carapace. In skull structure and gen- 
eral habitus J lorenia is an obvious member of this lineage, but it 
has diverged radically in having the buttresses very poorly 
developed. 

A second lineage within the major group is that of Orlitia and 
SicbenroekieUa , a small and relatively primitive group, lacking 
the evident specializations of the other lines and sharing minor 
habitus features. 

A third lineage comprises the group of Asiatic genera (united 
by Boulenger as “ Damonia'-) which are strongly triearinate 
with reduced buttresses and wide unridged triturating surfaces. 

The most successful of the primarily Asiatic lineages is that 
to which Oeadia and Clemmys belong. This series has invaded 
Europe, North Africa, North America and (as Geoemyda) even 
South America. 
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This lineage has as its conspicuous specialization the combina- 
tion of narrowing of the triturating surfaces of the skull with 
a bringing forward of the humeropectorai sulcus of the plastron 
so that it lies across the entoplastron well in front of the latter’s 
posterior border. This series begins with Ocadia , a form with 
moderate buttressing, and proceeds in Annamemys to a second- 
ary extreme development of buttresses. However, on four 
separate occasions ( Emys , Terrapene, Notochclys and Cyclemys- 
Cuora ) the same series has given rise to forms with hinged 
plastra and consequent loss of buttresses. 

According to this interpretation Emys orbicularis is a close 
relative and, in fact, derivative of the genus Clemmys, while the 
species blandingii, here referred to the genus Emydoidca Gray, 
is considered very remote from orbicularis and Clemmys , being, 
instead, a close relative and derivative of the genus Deirochelys. 

There are undoubted resemblances between blandingii and 
orbicularis and equally undoubted resemblances between blan- 
dingii and Deirochelys rcticularia. One or the other of these sets 
of resemblances must be convergent. 

The resemblances between orbicularis and blandingii are four 
in number : 

1. coloration of the carapace ; 

2. the plastral hinge ; 

3. narrow maxillary triturating surfaces; 

4. quadrate tending to enclose the stapes. 

The last two are resemblances also to Deirochelys. In the face 
of any contradictory evidence the color character would not be 
regarded seriously by anyone, especially as the plastral colora- 
tion is quite different in the two species. The plastral hinge and 
the enclosure of the stapes are phenomena which have repeatedly 
occurred; the hinge has an evident adaptive value and the en- 
closed stapes may similarly convey some selective advantage. 

The resemblance between blandingii and retie ularia are gen- 
erally less easy to verbalize consisting of characters in the general 
habitus of shell and skeleton. However, certain of these lend 
themselves to ready statement: 

1. Both have an elongate head and neck, this elongation 
being more extreme than in any eryptodirous turtles ex- 
cept the trionychids. 
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2. Both have extremely narrow maxillary triturating sur- 
faces with a very similar, gently arching, external contour. 

3. Both have the orbits wholly exposed dorsally with corre- 
spondingly narrow interorbital space. 

4. Both have the dorsal rib heads very slender and greatly 
arched, thus accommodating very powerful extensor 
muscles of the neck. 

Dealing with these characters in the same order we offer the 
following comments : 

1. Apparently no other emydines exhibit any tendency to 
elongation of head and neck, i.e., unlike plastral hinging, 
this is not a repeated trend. 

2. This character exemplifies one of the many striking sim- 
ilarities in skull shape that are greater and more detailed 
than any to be expected except in eases of direct relation- 
ship. 

3. In this orbital character it might be noted that blandingii 
and orbicularis are poles apart. This character also serves 
to separate broad groups within the Emydinae, the 
Clemmys series tending to have the orbits covered, the 
Pseudemys group tending to have them exposed dorsally. 

4. The slender arched ribs are undoubtedly correlated func- 
tionally with the elongate neck, but the similarity in 
detail between blandingii and reticidaria is far greater 
than between these and such a form as Clielydra in which 
powerful cervical extensors also occur. 

In order to further clarify some of the modifications in our 
definition of Eniys, made necessary by our new restricted concept 
of the genus, we append a definition of Emydoidea. 

Genus EMYDOIDEA Gray 

1870e. Emydoidea Gray, Suppl. Cat. Shield Rept. Brit. Mus., part 1, p. 19. 

Type: Cistuda blandingii Holbrook (by monotypy). 

1929. Xeoemys Lindholm, Zool. Anz., 81:282 nom. nov. for Emydoidea 
Gray, considered unavailable on nomenclatorial grounds. 

Definition. Beak never hooked, mesially notched ; skin on 
hinder part of head smooth, undivided; back of thighs without 
tubercles ; digits fully webbed. 
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Skull with orbits fully exposed in dorsal view; triturating sur- 
face of maxilla narrow, without ridges; anterior palatine fora- 
mina small; posterior palatine foramina large; temporal arcade 
complete ; quadrate enclosing stapes. 

Carapace smooth, never with vermiculate sculpture; neurals 
hexagonal, short-sided in front, broader than long; buttresses 
absent; rib heads slender and strongly arched to accommodate 
the strongly developed extensors of the long neck. 

Plastron united to the carapace by ligament, a more or less 
distinctly developed hinge between hyo- and hypoplastra : ento- 
plastron posteriorly touching, though usually not crossed by, the 
humeropectoral sulcus. 



Fig. 4. Plastral shapes of juvenile African Emydinae. A , Clemmys caspica 
Icprosa (M.C.Z. 53798), B, Emys orbicularis (M.C.Z. 1896). 



Range. A limited area in eastern North America. 

Fossil record. Known only from the Pleistocene of North 
America a little west of its present range. 



Plastron never hinged ; anals pointed, their median suture always shorter 
than the interabdominal suture (cf. Fig. 4a). .Clemmys caspica leprosa 

(Schweigger) (p. 192) 







(P. Washer del.) 



Key to the Emydinae in Africa 
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Plastron hinged in adults; anals rounded, their median suture always longer 

than the interabdominal suture (ef. Fig. 4b) Emys orbicularis 

(Linnaeus) (p. 202 ) 



Genus CLEMMYS Ritgen 

1828. Clemmys Ritgen, Nova Acta Acad. Leopold. Carol., 14:272. Type: 
Testudo punctata Sehoepff = T. guttata Schneider (designation by 
Stejneger 1907, Herpetology of Japan, p. 492). 

1832. Chelopus Rafinesque, Atlantic Jour., 1:64. Type: Testudo guttata 
Schneider (designation by Stejneger). 

1 So 7. Xanemys Agassiz, Contr. Nat. Hist. U.S., 1:442. Type: Testudo 

guttata Schneider (by monotypy). 

1S57. Calemys Agassiz, Contr. Nat. Hist. U.S., 1:443. Type: Testudo 

muhlenbcrgii Sehoepff (by monotypy). 

1857. Glyptcmys Agassiz, Contr. Nat. Hist. U.S., 1:443. Type: Testudo 
insculpta Leeonte (by monotypy). 

1869d. Mauremys Gray, Proc. Zool. Soc. London; 500. Typo: Emys fuligi- 
nosa Gray (by original designation). 

1870e. Geoclemmys Gray (not Geoclemmys Gray: 1855), Snppl. Cat. Shield 
Rept., part 1, p. 26. Type: Testudo guttata Schneider (designation 
by Stejneger.) 

1870e. Sacalia Gray, Suppl. Cat. Shield Rept., part 1, p. 35. Type: Cistuda 
bealei Gray (by monotypy). 

1870e. Emmenia Gray, Suppl. Cat. Shield Rept., part 1, p. 38. Type: Emys 
grayi Giinther = Testudo caspica Schweigger (by monotypy). 
1870e. Eryma Gray, Suppl. Cat. Shield Rept., part 1, p. 44. Type: Emys 
laticeps Gray = Emys leprosa Schweigger (by monotypy). 

1919. Melancmys Shufeldt, Aquatic Life (Philadelphia), p. 155. Type: 
Testudo guttata Schneider (designation by Dunn, 1920. Copeia, 

p.8). 

Definition. Beak never hooked, not or mesially notched; skin 
on hinder part of head smooth, undivided ; back of thighs without 
tubercles'; digits fully webbed. 

Skull with orbits largely concealed in dorsal view ; triturating 
surface of maxilla narrow, without ridges ; anterior palatine fora- 
mina small; posterior palatine foramina large; temporal arcade 
complete ; quadrate not enclosing stapes. 

Carapace smooth or with concentric grooves, never with ver- 
miculate sculpture; neurals hexagonal, short-sided in front, as 
long as, or longer than, broad; buttresses short, extending only 
to the outer margins of the pleurals (costal bones) ; rib heads 
short, not slender or strongly arched. 
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Plastron united to the carapace by suture, without a hinge; 
entoplastron crossed by the humeropectoral sulcus well in ad- 
vance of its posterior border. 

Bange. North America, North Africa, Europe and Asia. 

Fossil record . Ccnozoic of North America, Europe, Asia. The 
earliest occurrence in Africa is in the Pliocene of Algeria. 

Key to the Forms of Clemmys caspica 1 

Plastral pattern of both young and adults predominantly dark brown or 
black, the bridge always dark with at most some small yellow spots or 
streaks. Range: South Dalmatia; Greece; Ionian Islands; Crete 1 ; 

Cyprus; Asia Minor (only in west and south) ; Syria c. rivulata 

Plastral pattern of both young and adults consisting of a dark brown or 
black blotch covering most of each shield but leaving a yellow margin, 
at least laterally; bridge predominantly yellow with only the sutures 
between the shields dark. Range: Asiatic Russia; Asia Minor (middle 

and east); Iraq and Iran c . caspica 

Plastral pattern in young consisting of a dark brown or black blotch occupy- 
ing the entire medial area but leaving a wide yellow margin laterally; 
bridge yellow with two large dark brown blotches usually coalescing; 
bn adults all markings become obsolescent. Range: Iberian Peninsula 
and northwest Africa (Morocco to Tunisia) south to the central Sahara, 
west to the Gambia (i.e. about 13°N) c. leprosa 



Clemmys caspica leprosa (Sehweigger) 

1812. Emys leprosa Sehweigger, Konigsberger Arch. Naturw. Math., 1:298, 
339 ; No locality. 

1814. Sehweigger, 29 (reprint of 1812). 

1862b. St.raueh, 18. 

1894. Oliver, 101. 

1896b. Oliver, 118. 

1899. Doumergue, 247, pi. i. 

1903. Mayet, 10. 

1904. Chaignon, 2. 

1907. Barbier, 73. 

1919. Leblanc, 177. 

1824. Emys marmorea Spix, Animalia nova Species testud. ranarum Brasil 
. . ., p. 13, pi. x; No locality. 

1831c. Gray, 25. 

1 We are without material of c. c. cretica Mertens (1946, Senckenbergiana, 27: 
115) of Crete, which appears to differ but slightly from c. rivulata. 
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1835. Dumeril and Bibron, 248. 

1829. Clemmys Sigriz Michahelles, Isis von Oken, col. 1295; Spain. 

1831. Terrapcne sigriz Bonaparte, 87 (translation of last). 

1831c. Emys vulgaris Gray, Synopsis Reptilium, p. 24, pi. iv: Southern 
Europe. 

1831b. Gray, 9 (Spain). 

1841. Schlegel, 108. 

1860. Tristram, 405 (Sahara). 

1833. Les Emydes Rozet, 231. 

1835. Emys sigriz Dumeril and Bibron, 240. 

1850. Guichenot, 2. 

1854. Eichwald, 415. 

1887. Lortet, 19, pi. vii. 

1897. Bateman, 54. 

1836. Emys lutaria Bell (part : not of Lacepede), text and col. pis. 

1844. Emys caspica Gray (part: not of Gmelin), 19. 

1855. Gray, 22. 

1867a. Steindachner, 5. 

1854. Emys laticcps Gray, Proc. Zool. Soc. London, 1852, p. 134: Gambia 

River, West Africa (M. Castang coll.). 

1855. Gray, 23, pi. ix. 

1857. Tortue aquatique Labouysse, 83. 

1860c. Emys fuliginosus Gray, Proc. Zool. Soc. London, p. 232, pi. xxx: 
North Africa? 

1862a. Clemmys laticeps Strauch, 32. 

1865. Strauch, 75. 

1884a. Rochebrune, 18. 

1862a. Clemmys marmorca Strauch, 32. 

1865. Strauch, 75. 

1862a. Clemmys leprosa Strauch, 122. 

1865. Strauch, 74. 

1880c. Vaillant, 33, 88. 

1889a. Boulenger, 105. 

1889b. Boulenger, 306. 

1890. Strauch, 69. 

1891c. Boulenger, 96, 106. 

1892. Anderson, 11. 

1892. ' Konig, 15. 

1894. Werner, 76. 

1895. Konig, 404. 

1896. Escherich, 278. 

1898. Jeude, 7. ( Clemnys ) 

1900. Boettger and Tornier, 64. 

1901. Gadow, 357, fig. 80 (skull). 
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1908. Kerville, 96. 

1908. Zulueta, 451. 

1909. Siebenrock, 481. 

1911. Lampe, 144. 

1912. Kollman, 101, figs. 1, 3, 4. ( Clemnys ) 

1912b. Pellegrin, 262. 

1912b. Werner, 408. 

1913. Pellegrin (1912), 420. 

1914. Pellegrin, 347. 

1914b. Werner, 334. 

1916e. Chabanaud, 233. 

1917c. Chabanaud, 105. 

1918. Seurat, 23. 

1920. Mourgue, 233. 

1925. Flower, 922. 

1926a. Pellegrin (1925), 315. 

1926e. Pellegrin, 121. 

1927. Fejervary, 517. 

1927a. Pellegrin, 261. 

1929. Dollfus, 112. 

1929. Flower, 17. 

1929b. Werner, 12, 15, 21. 

1930. Seurat, 182. 

1931c. Werner, 275. 

1932. Ghigi, 208. 

1934. Mosauer, 51. 

1935. Laurent, P., 345. 

1935. Hediger, 3. 

1937. Hediger, 187, 191. 

1938. Angel aud Lhote, 376. 

1938. Gorham and Ivy, 181. 

1947. Braestrup, 5. 

1950c. Villiers, 343. 

1950. Williams, 550. 

1951. Aellen, 168, 195. 

1952. Stemmler-Morath, 217, photos 1-2. 

1953c. Girons, 76, 79. 

1954. Noel-Hume, 90, 112. 

1865. Clemmys faliginosa Strauch, 76. 

1869d. Mauremys laniaria Gray, Proc. Zool. Soc. London, p. 499, pi. xxxvii 
No locality (ex Zool. Gardens from a dealer). 

1869d. Mauremys fuliginosa Gray, 500. 

1870e. Gray, 35. 

1872. Sclater, P. L., 603 (synonymizes with leprosa). 
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1873b. Gray, 35. 

1869e. Emys flavipes Gray, Proc. Zool. Soc. London, p. 643 ; No locality. 

1869e. Emys fraseri Gray, Proc. Zool. Soc. London, p. 643: North Africa 
(ex Mr. Fraser). 

1870e. Gray, 36. 

1873b. Gray, 35. 

1873d. Gray, 146. 

1870e. Emys laniaria Gray, 37. 

1870e. Eryma laticeps Gray, 45. 

1873b. Gray, 36. 

1873b. Emys lamaria (sic) Gray, 36. 

1874. Emys caspia var. leprosa Boettger, 126. 

1882. Clemmys caspica sigriz Bedriaga (1881), 340. 

18S3a. Clemmys caspia var. leprosa Boettger, 131. 

1886. Clemmys Caspica Parenti and Picaglia (not of Gmelin), 86. 

1927. Clemmyde lepreuse Seurat, 81. 

Synonymy . Schweigger (1812) cites Schoepff as the author, 
having taken the name from an unpublished manuscript of the 
latter. He had seen the type in the Paris Museum. 

Common Names. Leprous Terrapin (preferred) ; Marbled Ter- 
rapin (Gray: 1831c); Mud Tortoise (Tristram: I860); Iberian 
Water-Tortoise (Gadow: 1901); Spanish Terrapin (Flower: 
1929); Fakroun-el-ma (Arabic: Doumergue : 1899). 

Illustrations. This terrapin is well represented in the fine 
colored plate of Lortet (1887 : pi. vii) . 

Description. Beak distinctly notched; edge of jaws not or but 
finely denticulated; mandibular width at symphysis less than 
(young) or almost equal to (adults) the horizontal diameter of 
the orbit; skin on upper surface of head undivided; forelimb 
anteriorly covered with smooth, flattened shields of very diverse 
size of which about 5 (3 along outer margin and usually 2 in- 
ternal to them) greatly enlarged; digits webbed to the 5 claws; 
hind foot strongly webbed, claws 4; tail long. 

Carapace rather strongly depressed, anterior and posterior 
margins not expanded, not or but feebly reverted, not serrated, 
not notched — at most but slightly incurved — in nuchal region ; 
'nuchal moderate, broader than long / wider posteriorly; vertebral 
keel distinct in young 2 but scarcely distinguishable in some 

1 Longitudinally divided in an Algerian terrapin (Strauch : 1890). 

2 Up to individuals of about 120 or 130 mm. according to Doumergue (1899: 
31) who has additional notes on growth changes. 
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adults; vertebrals 5, rarely 6, 1 broader than long, broader than 
the costals (young) or variable (adults) ; costals 4, costal (lat- 
eral) keels present but interrupted and indistinct; marginals 
(exclusive of nuchal and supracaudals) 11 ; supracaudal divided. 

Front lobe of plastron anteriorly truncate, not or but slightly 
produced, not notched, slightly concave in $ $ , flat or convex 
in $ 9 ; gulars paired; pectorals wide; axillary 1, moderate; 
inguinal 1, moderate, not in contact 'with femoral ; hind lobe 
broadly or deeply notched, anals pointed (cf. Fig. 4 for contrast 
with Emys). 




Fig. 5. Skull of Clemmys caspica leprosa (M.C.Z. 2210). Condylobasal 
length 39 mm. cun =r angular ; art = articular ; co = coronoid; d = den- 
tary; f = frontal; j = jugal; m = maxillary; pa = parietal; pal = 
palatine; pm = premaxillary; po — postorbital; prf — prefrontal; pt = 
pterygoid; q = quadrate; qj = quadratojugal; so = supraoccipital ; sq 
r= squamosal; sur =surangular; v — vomer. 

(S. McDowell del.) 

Plastral formula: Abd > or = (p > or = or < f) > (an > 
or = or < g) > h. 

Color. Carapace of young pale or dark olive to olive brown, 
uniform, or each costal shield with a black-bordered yellowish 
spot or streak; the vertebrals with a narrow or broad median 
streak; marginals uniform or each marbled with yellow to a 
variable degree, frequently edged with yellow laterally. When 
any pattern is present each shield is apt to be narrowly edged 
with black, becoming more or less uniform in adults. 



i Six in a specimen from Ain Sefra (M.C.Z. 27345). 
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Plastron of young yellow with the central area dark brown 
(with or without a median light line), and dark brown blotches 
usually coalescing on the bridge; marginals ventrally exhibit 
dark brown blotches at the sutures. Both plastron and marginals 
more or less uniform without definite pattern in adults. 

Head olive to olive gray, its sides streaked or vermiculated 
with yellow (reddish orange), between eye and tympanum a small 
round yellow (orange) spot usually present, around the tym- 
panum a more or less well-defined ring of yellow (orange) ; sides 
of neck olive gray with 4 or 5 longitudinal yellow (orange) 
streaks; throat streaked or vermiculated with yellow (orange) ; 
limbs olive streaked or vermiculated with yellow (orange). 

In life, judging by the detailed description given by Bedriaga 
(1882), the coloration would appear to be even more striking than 
suggested by our description. However, according to Mosauer 
(1934), considerable color variation occurs between juveniles 
from different localities such as Gabes and Gafsa. In old indi- 
viduals all bright markings tend to disappear. For further color 
changes due to age, see Doumergue (1899 : 52). 

Breeding. Mating takes place either on land or in water, 
usually on the surface though sometimes a mated pair will descend 
to the bottom where they may remain immobile for several hours 
(Lortet: 1887). The artificial conditions of captivity that render 
hibernation unnecessary, upset the breeding behavior so that 
eventually mating may take place at any time of the year. In 
his eagerness to secure a mate the $ is apt to bite at the collarlike 
folds of skin within which the 9 withdraws her head. His re- 
peated attentions result in sores and swellings that in due course 
prevent the 9 from wiping her eyes with the back of a forefoot — 
a practice common to many species. Ultimately the eyes fester 
and the terrapin becomes almost blind, gives up feeding, and 
leaves the water in a condition that is very difficult to cure 
(Gadow: 1901). 

Early May, according to Lortet (1887) is the usual month for 
laying. Doumergue (1899), however, records that between the 
evening of September 2 and the following morning a large Al- 
gerian 9 laid 9 white eggs ranging in size from 21 x 34.5 to 
21 x 38 mm. Usually 6 to 8 are deposited in shallow excava- 
tions in mud, sand, or between the roots of a tree. Twenty-five 
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days after the eggs have been laid, hatching takes place (Lortet: 
1887). In Tunisian oases, towards the end of May, hatched-out 
eggshells were encountered in small holes, chiefly between the 
roots of trees, bordering the waterholes. No hatchlings were 
seen, however (Mosauer: 1934). 

Upon hatching, the young immediately hasten to the water 
where few remain near the surface or venture to bask on the 
rocks; instead they dive to the bottom where they hide in the 
mud. There, by means of a net, large numbers can be captured 
with comparative ease (Lortet: 1887). The carapaces of many 
young measured on April 13, 1898, were 30 mm. ; by mid- August 
they had increased to 45 mm. (Doumergue: 1899). 

Longevity . Despite their dispensing with seasonal rest as a 
result of congenial climatic conditions, most of Gadow’s many 
captives lived “ with undiminished appetites for more than twelve 
years ” (Gadow: 1901). A terrapin in the Giza Zoological Gar- 
dens lived for 5 years, 1 month, and 10 days; another in the 
London Zoo only survived 4 years, 6 months, twelve days 
(Flower: 1925b). 

Diet. Hatchling terrapins are eaten by old ones (Doumergue), 
though the principal food of this species consists of frogs, toads, 
tadpoles, fishworms, aquatic insects and their larvae (Lortet). 
Twenty terrapins were observed feeding on the corpses of horses 
that had fallen into the water (Rozet: 1833). In the absence of 
animal food these essentially carnivorous reptiles will eat algae 
and aquatic plants (Labouysse: 1857), lettuce, legumes and 
scraps of bread (Doumergue) . By seizing bait and getting hooked 
they constitute a nuisance to fishermen (Labouysse). 

Clearly Lortet errs when he says that the prey is always de- 
voured under water, for Stemmler-Moratli (1952) often found 
some feeding on Arab excrement on the far side of an earthen 
wall at least a yard from the nearest water. Another half-dozen 
were found in a dry ditch used by natives as a toilet. They were 
in good health and were said to have lived there as long as a local 
farmer could remember. 

Parasites. The name leprosa refers to the leprous appearance 
of the carapace resulting from attacks by freshwater algae, to 
which this terrapin is especially prone owing to its manner of 
life. When the mud-encrusted reptile emerges from its slimy 
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pool to bask in the hot sun, its horny shields tend to become 
brittle and flake off*. Entering through the cracks, the algae 
flourish in the Malpighian layer and even in the underlying bone, 
which becomes gangrenous in places. Terrapin inhabiting perma- 
nent lakes or watercourses are not subject to attack and remain 
as clean as other species (Gadow: 1901). Stemmlcr-Morath 
(1952) remarks that these green and brown algae may attain a 
length of as much as 50 mm., and were present on all the speci- 
mens caught by him. Seurat (1918) has recorded three species 
of nematodes ( Camallanus microcephalus ; Falcaustra lambdi- 
ensis, and Spiroxys contortus) from Algerian terrapin. 

Enemies. Hundreds were on sale in the fish market at Algiers 
(Strauch: 1865). As previously mentioned, small terrapin are 
eaten b} r the adults (Doumergue: 1899). At Rabat one terrapin 
was recovered from the stomach of a heron (Pellegrin: 1926a). 

Defense. Apart from seeking safety by burying themselves in 
the muddy bottom of their habitat, the chief defense of these 
terrapin would seem to be their odoriferousness. This derives 
from a large pair of inguinal glands that open just behind the 
plastral bridge. Freshly caught leprosa emit a powerful stench, 
but captive specimens cease to do so after becoming accustomed 
to being handled (Gadow: 1901). 

Apparently the odor may be influenced by diet, for at times 
it reeks of fish and an excess of animal food increases its intensity 
(Werner: 1912b). Doumergue (1899) claims that the smell is 
scarcely noticeable in winter and early spring, but we reject his 
deduction that the odoriferousness of these terrapins derives from 
the mud in which they live, and tends to disappear when they 
are kept in clear water. 

Temperament. Excessively wary, scrambling into the water 
when anyone approaches to within ten or five meters. Such be- 
havior makes their capture difficult. Why they should be so 
nervous is not readily explained, for Moroccans do not molest 
them and no other potential enemy is in evidence (Stemmler- 
Moratli: 1952). This opinion is certainly inapplicable to Alger- 
ian Arabs if Strauch ’s statement (1865) holds good today (cf. 
Enemies). 

Aestivation and Hibernation. During the hot summer months 
(August-September), as ponds and watercourses shrink in the 
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torrid heat, these terrapin crowd into the remaining pools. There 
their numbers contribute to the daily increasing foulness of the 
stagnant water until everything edible is consumed. Then the 
reptiles leave the pool to seek shelter among the rocks where they 
bury themselves until aroused by the return of rainy weather. 

During the winter months (November-March) hibernation 
occurs but is intermittent (Lortet; Doumergue: Aellen). These 
terrapin neither aestivate nor hibernate in captivity when tem- 
perature conditions are congenial and a current of warm water is 
kept circulating through their tanks. However, Gadow’s terra- 
pins showed a fondness for the hot-water pipes against which 
dozens of them would huddle until their shields, and even the 
plastral bones, suffered from the excessive heat. To prevent re- 
currence of such injuries it was found necessary to keep the rep- 
tiles away from the pipes by screening. Some leprosa in an 
English garden successfully passed the winter under a heap of 
moss and rubbish ; others remained in the mud beneath the ice in 
a deep concrete pond where they survived several very severe 
winters to emerge each spring in perfect health (Gadow: 1901). 

Habitat . Many early travellers — from Rozet (1833) onwards 
— record the astonishing abundance of leprosa in Algeria, where 
scarcely a pool, stream or river is without some terrapins. Werner 
(1894), however, considered it less common in east Algeria than 
in the west. In Morocco they are present in almost incredible 
numbers in all bodies of water except the most temporary of 
desert streams (Stemmler-Morath : 1952). The latter writer 
found terrapins living in the swift streams of the High Atlas, 
an observation that appears to qualify Werner’s statement that 
leprosa prefers level country. He also found half-a-dozen indi- 
viduals living in a ditch some distance from water, as is recorded 
under Diet. 

Localities. Spanish Morocco: ^Larache (U.S.N.M.) ; Tangier 
(Tanger). French Morocco: Ain el Auda; Behalil near Sefrou; 
Berguent ; Bin el Ouidan (Ouidane) ; Casablanca ; Dal’et el Roumi ; 
Fes (Fez) ; Mogador; *Oudjda ; Oued Akrech (Akreuch), south 
of Rabat; Oued Berkine; Oued Fes; Oued Ifrane, middle Atlas; 
Oued Xmoughoud (Tmoughout), south of Taza; Oued Ksib near 
Mogador : Oued Liboud ; Oued Sebou ; Oued Sous ; Oued Tensift ; 
Oued Tiflet ; Oued Yguem ( Yquem) ; Oued Za ; Ouezzane ; Rabat ; 
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Sehoul; *Sidi Yaliia; Sous; Taourirt; Tetouan (Tetuan). Al- 
geria: Ain el Bahir ; Ain el lladjar ; Am Scfra; A'in Temouchent ; 
* Algiers (Alger); Arba ; Arlal ; Aumale; Batna ; Bedeau ; 
# Biskra (U.S.N.M.) ; Biskra to Constantine; # Bone; Bordja 
Saada; Boudsareah; *Bou Saada; Chelifl (Chelif) ; Constantine; 
Der Kaid Embarek (Embareek M’Toughi) ; El Khreider; Gery- 
ville; Haruman Salahine near Biskra; Lake Fetzara (Tetzara; 
Tetzura) ; Maeta; Medea; Oran; Ouargla; Oued Andalouses at 
Bredeah; Oued Asseila (? Asselar) ; Oued Baccaura; Oued el 
Biodli; Oued el Ilarraeh; Oued Safsat* at Tlemeen; Oued Saida 
at Ain el lladjar ; Oued Sebaou near Tizi Ouzou ; Oued Sig (Zi g) ; 
Oued Tafna at Sebdou; Oued Tlelat; Perregaux; Iihadames; 
Sahara; Touggourt; Ziban Oases. Tunisia : Ain Draham ; Ain 
Hameraia; Bir Meherga to Zagliouan; Djerba Id.; Douirat 
(Duirat) ; El Hamma (llamman) near Tozeur; Gabes; Gafsa; 
Isehkeul; Kairouan (Kairwan) ; Maxula Rades; Oued Bagra; 
Oued Debbane; Oued el Amor; Oued el Mahdi; Oued Gued- 
ouiaris; Oued Leben; Oued Miliani (Milane) ; Oued Oum Mela; 
Oued Rzella; Oued Siliana; Soliman ; Tabarca; Tozeur (Touzla; 
Tozzer) ; Zagliouan. Libya: Murzueh (Murzouk) in Fezzan; 
Tripolitania. French West Africa: Adrar des Iforas; Agades 
(Agadez), Air region; Fort Gouraud or Idjil (probably Koudja 
d ’Idjil), Mauretania. Gambia: Gambia River (Gray: 1853). 

Range . Iberian Peninsula and north Africa (Morocco to Libya) 
south to the central Sahara, west to the Gambia (i.e. about 
13°N.). We reject the record of Porto Novo, Dahomey (Cha- 
banaud : 1917c). 1 



Genus EMYS Dumeril 



1806. Emys Dumeril (part), Zool. analytique, p. 76. Type: Testudo lutaria 
Linnaeus = T. orbicularis Linnaeus (designation by Fitzinger, 
1843, Syst. Kept., Part 1, p. 29). 

1814. Uydrone Rafinesque, Specchio Sci. (Palermo), 2, p. 66. Type: T. 

orbicidaris Linnaeus (by present designation). 2 
1844. Lutremys Gray, Cat. Tortoises, Crocodiles, Amphisbaenians in Brit. 
Mus., p. 31. Type: Testudo europaea Schneider (by monotypy). 

1 This record should be discarded. Dr. Chabanaud (1917c :10o) who identified 
the two specimens, informs us (22.xii.5o) that they were subsequently destroyed 
with other material identified at that time. Furthermore nothing concerning the 
itinerary of the donor (Waterlot) can be found in the Museum records at Paris. 

2 The included species were T. orbicularis, lutaria and gcometrica. 
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Definition. Beak never hooked, mesially notched; skin on 
hinder part of head smooth, undivided ; back of thighs without 
tubercles; digits fully webbed. 

Skull with orbits wholly concealed in dorsal view; triturating 
surface of maxilla narrow, without ridges; anterior palatine 
foramina small; posterior palatine foramina large; temporal ar- 
cade complete ; quadrate barely enclosing stapes. 

Carapace smooth or with concentric grooves, never with ver- 
micnlate sculpture; neurals hexagonal, short-sided in front, as 
long or longer than broad ; buttresses absent ; rib heads stout, not 
slender or strongly arched. 

Plastron united to the carapace by ligament, a more or less 
distinctly developed hinge between hyo- and hypoplastra; ento- 
plastron crossed by the humeropectoral sulcus well in advance of 
its posterior border. 

Range . North Africa, Europe and contiguous parts of Asia. 
Fossil record. Most fossil species assigned to this genus do not 
really belong to it. Perhaps the only certain records are those 
from the Pleistocene of Europe. 

Emys orbicularis (Linnaeus ) 1 

1758. Testudo orbicularis Linnaeus, Syst. Nat., ed. 10, L p. 198: Southern 
Europe. 

1766. Linnaeus, 351. 

1758. Testudo lutaria Linnaeus (part), Syst. Nat., ed. 10, L p. 198: 
‘ ‘ Italia, Oriente . 7 7 

1783. Testudo Europaea Scdmeider, Naturg. Sehildkroten, p. 323: most 
• countries in Europe. 

1819. Bojanus, 1-178, tigs. 1-201 (anatomy). 

1788. La Jaane Lacepede, Hist. Nat. Quad. Ovip. Serpens, L p. 135, and 
Testudo flava at end ot* same volume in Synopsis methodica, a table 
in which binomials are employed: Europe (other localities in 
error). 

1790. Testudo meleagris Shaw, Nat. Misc., 4, pi. cxliv: “ America ” (in 
error). 

1792. Testudo pulchella Schoepff, Natuvg. Sehildkroten, p. 134, pi. xxri (ed. 
2, 1801, p. 113, col. pi. xxvi) : No locality. 

i In conformity with our practice we have included all known synonyms ; in this 
instance, however, our orbicularis material is too inadequate for us to express an 
opinion as to whether any of them are possibly recognizable geographical races. 
We have omitted t% Emijs autiquorum Valenciennes,” listed as a synonym by Gray 
(1855 :41 ) as no such name was found in the reference he gives. 
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1802. Tcstudo rotunda Sonnini and Latreille, Hist. Nat. Rept., L, p. 107; 

2, p. 282: No locality (Sometimes attributed to Laecp&de (1788) 
who, however, uses only the French equivalent in conjunction with 
orbicularis ) . 

1833. Cistuda hellenica Bibron and Bory de Saint Vincent, Reptiles et 
Poissons, in Bory de Saint Vincent Exped. Sci. Moree, 3: Zool. 1, 
p. 61 : Nisi Plain, Pamisus Basin, Messina, Greece. 

1833. Emys hellenica Valenciennes (for plate only) in Bory, op . cit. f Atlas, 
pi. viii, figs. 2-2a. 

1833. Emys iberica Valenciennes (for plate only) in Bory, p. 61, op. cit ., 
Atlas, pi. ix, fig. 1. 

1S36. Emys Hofmanni Fitzingcr, Ann. Wiener Mus., 1, p. 123: n.n. to com- 
bine hellenica with orbicularis. 

1850. Cistudo Europaea Guichenot, 2. 

1860. Tristram, 405 (“Sahara” applied erroneously). 

1899. Doumergue, 252. 

1904. Cliaignon, 3. 

1925a. Seurat, 150. 

1851. Emys lutaria Bianconi, 71. 

1862a. Strauch (part), 101. 

1865. Strauch, 49. 

1897. Bateman, 50, fig. 34 (habits in captivity). 

1854. Emys europaea Eichwald, 416. 

1877. Bruhl, pi. xxxiii, figs. 8, 14; pi. xxxiv, figs. 4, 9. 

1880. Bruhl, pi. lxix, figs. 3-4. 

1915. Rawitz, 671, pi. xlix, figs. 76-78. 

1S55. Lutremys europaea Gray, 1, 40 ( Lutremys was proposed in 1844). 
1887. Lortct, 15, pi. vi (did not encounter any when in Africa). 

1862b. Cistudo lutaria Strauch, 17. 

1867. Lallement (not seen). 

1894. Oliver, 101. 

1889a. Emys orbicularis Boulenger, 112. 

1891c. Boulenger, 96, 105. 

1896. Doumergue, 477. 

1S97. Siebenrock, 247, pi. iii, fig. 14. 

1901. Gadow, 351, fig. 79. 

1907. Johnson, 13, 69, photo. 

1908. Kerville, 96. 

1909a. Siebenrock, 486. 

1912b. Werner, 412, fig. (not used). 

1913. Pellegrin (1912), 420. 

1920. Mourgue, 233. 
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1925b. Flower, 922. 

1927a. Pellegrin, 261. 

1929. Dollfus, 112. 

1930. Seurat, 179. 

1937a. Flower, 4. 

1938. Gorham and Ivy, 181. 

1951. Aellen, 169, 195. 

1954. Noel-Hume, 94, 112. 

1903. Emys orbicularis liellenica Kovatscheff, Verh. Zool.-Bot. Ges. Wien, 
53 , 171 (revives name as subsp.). 

1916. Emys orbicularis aralensis Nikolsky, Faune Russie, Kept., 1, p. 24: 
Lake Aral (presumably Aral Sor, just north of the Caspian Sea, 
Astrakhan, U.S.S.R.). 

1934a. Emys orbicularis orbicularis Mertens and Muller in Rust, 7. 

Another citation of Emys lut aria will be found under Clcmmys 
caspica leprosa . An extensive bibliography of orbicularis is fur- 
nished by Boulenger (1889a), and another by Siebenrock (1909). 
After careful checking we have omitted most of them from the 
above list as they deal exclusively with European or Asiatic 
material ; a selected few have been included on account of their 
taxonomic importance or because of the observations that they 
contain. 

Names . European Terrapin (preferred) ; European Pond Tor- 
toise (Flower: 1929); Speckled Terrapin (Shaw: 1790); Mud 
Tortoise (Bateman: 1897). 

Illustrations . This terrapin has often been well figured, though 
usually from European specimens as in the colored plate of Lortet 
(1887 :pl. vi). 

Description . Beak distinctly notched; edge of jaws smooth; 
mandibular width at symphysis less than (young) or subequal 
to (adults) the horizontal diameter of the orbit; skin on upper 
surface of head undivided ; forelimb anteriorly covered with 
smooth, flattened shields of very diverse size, of which none is 
conspicuously enlarged; digits webbed to the 5 claws; hind foot 
strongly webbed, claws 4 ; tail long. 1 

Carapace moderately depressed, anterior and posterior margins 
not expanded, not reverted, not serrated, not notched in nuchal 
region; nuchal moderate to small, longer than broad; dorsal 
shields concentrically striated except in aged specimens; verte- 



i Allowed • age anrl sexual distinctions displayed by tail length that are men- 
tioned by Boulenger (lSSOa :113) are not discernible even in our limited material. 
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bral keel distinct in young but scarcely distinguishable in adults ; 
vertebrals 5, broader than long, broader than the costals (young) 
or narrower than the costals (adults) ; costals 4, with indistinct, 
interrupted keels (young) or without trace of keels (adults) ; 
marginals (exclusive of nuchal and supracaudals) 11 ; supra- 
caudal divided. 

Front lobe of plastron anteriorly truncate, not produced, not 
notched, possibly slightly concave in <$ S , hat or convex in 9 9 , 
hinged at luimeropeetoral suture ; gulars paired, rarely two 
pairs; 1 pectorals wide; axillary l, 2 moderate; inguinals variable, 
often indistinct, not in contact with femoral; hind lobe very 
broadly or not notched ; anals truncate or rounded, not pointed 
(cf. Fig. 4, for contrast with Clemmys ) . 




Fig. 6. Skull of Emys orbicularis (A.M.N.H. 73604). Halfgrown. Condy- 
lobasal length 28 nun. Certain features of this specimen are due to its 
comparative youth. (S. McDowell del.) 

Plastral formula: An > (g, p, abd subequal) > f > h. 

Color. Carapace of young, dark brown or black, uniform, or 
with more or less numerous yellowish dots or radiating lines. 
Adults similar. 

Plastron of young, dark brown or black, the outer side of each 
plastral shield and underside of each marginal with a large 



1 Two pairs in an Algerian specimen (U.S.N.M. 10986). 

2 Occasionally 2, as on right side of a Tiflis terrapin (M.C.Z. 5309). 
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yellow spot. Plastron of adult nearly entirely blackish brown, 
brown and yellow, or yellow, eacli shield more or less narrowly 
edged with black. Adults similar. 

Head above, dark brown or black, uniform, or spotted or ver- 
miculated with yellow; sides of head and throat spotted or ver- 




Fig. 7. Emys orbicularis (M.C.Z. 31976) Internal view of plastron, x 2/3. 

(P. Washer del.) 

miculated with yellow, the latter sometimes predominating on 
the throat; limbs and tail dark brown or blackish, more or less 
sparsely spotted with yellow, the tail streaked with yellow. 

We are unable to confirm Boulenger’s statement (1889a) that 
the color of the spots has a sexual significance, i.e. yellow in $ , 
pale brown in $ . Gadow (1901) states that both the color and 
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shape of tlie carapace alter with age. 

Size. Carapace length of largest 8 (M.C.Z. 5187) from Algiers, 
128 mm., breadth 94 mm., height 48 mm.; carapace length of 
largest 9 (M.C.Z. 5189) from Algiers, 138 mm., breadth 96 mm., 
height 62 mm. Both far surpassed by an unsexed European 
record of 190 mm. (Boulenger: 1889a). A juvenile (M.C.Z. 
3482) from southern Europe has a carapace length of 30 mm., 
breadth 24 mm., height 14 mm. 

Sexual dimorphism. Both tail length and spotting were be- 
lieved by Boulenger (1889a) to be indications of sex, but we 
have been unable to confirm his findings with the limited material 
at our disposal. 

Breeding. On warm spring nights during the pairing season 
these terrapins emit short piping calls until they find a mate, 
after which the couple swim about together. 

When gravid, the 9 , having selected a suitable spot free of 
vegetation, where the soil is firm, prepares the site by ejaculations 
of fluid from the bladder and anal water-sacs. Then, holding her 
body rigid while stiffening the tail, she uses the latter as a borer, 
pushing it into the ground. Following this preparatory loosening 
of the soil, it is scooped out and heaped around the periphery of 
a hole that may be as much as five inches in depth, i.e. as far 
down as her hind feet can reach. The feet are also employed to 
separate and spread the eggs which are deposited in a single layer 
on the bottom of the pit. 

After about 10 eggs have been laid, the loose soil is returned 
to the hole and tamped down by allowing the plastron to fall 
upon it as, time and again, the terrapin raises herself to her full 
height and then drops on the site. After some additional stamp- 
ing over the area, the terrapin roughens the surface with her 
claws before leaving the place for good. 

The incubation period varies in relation to locality and tem- 
perature, embryos sometimes hibernating within the egg. In a 
garden at Kiev, U.S.S.R., some eggs did not hateh until 11 
months after they were laid. .For some obscure reason, hatch- 
lings of orbicularis are more difficult to rear than are those of 
other terrapin. (The foregoing remarks probably refer to 
European specimens and are taken from Gadow : 1901.) 

Growth. One hatchling, reared in captivity, which wintered 
beneath moss in an unheated room in England, took 4 years to 
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attain a carapace length of 50 mm. A 25 mm. terrapin grew to 
134 mm. in carapace length during 11 years, at the end of which 
time it weighed 491 grams (about 1 lb.). Another, over a period 
of 8 years, increased in carapace length from 110 to 132 mm., 
and from 83 to 106 mm. in breadth. This particular terrapin, 
however, did not hibernate as it was kept in a greenhouse 
(Gadow : 1901). 

Longevity . Perhaps the best authenticated record is 27 
years, 11 months, 17 days, in the Jardin des Plantes (Var- 
iant :1892 :223 x ) cited by Flower (1925b) who, however, (1937a) 
refers also to a 9 , already adult in 1868, which bred regularly 
for 60 years in a French garden until her death on February 
27, 1928. This, and a record of 120 years, are taken from 
Rollinat (1934 :110 2 ). Probably all these instances of longevity 
are based on French, rather than African, terrapins. 

Diet. In captivity young European Terrapins will readily take 
flies, tiny worms or tadpoles ; larger individuals eat insects, frogs, 
fish and even raw meat. Though normally feeding in water, 
tame terrapins will come out on land to be fed if sufficiently 
hungry. Usually, however, the prey must be seen in motion 
before a terrapin will attack it. 

Frogs are stalked as they sit on a floating leaf. Rising slowly 
from below, the terrapin thrusts its nostrils and eyes above the 
surface close to the frog and waits motionless. After a while it 
may sink to rise again with its snout actually touching the 
unsuspecting frog's toes which, after smelling at them, it seizes 
with a sudden sidewise biting motion. While maintaining its 
hold the terrapin employs its sharp foreclaivs to tear the living 
prey to pieces. This occupies considerable time for only the 
intestines and scraped-off flesh are devoured. 

Fish too are stalked, the terrapin moving slowly along the 
bottom as it cautiously approaches its prey. Then, with a few 
gentle movements of its fully-extended webbed feet, the reptile 
rises almost imperceptibly and, gaping widely, grabs at the 
fish's belly. The bones are picked clean as the skeleton sinks 
to the bottom, but the air-bladder floats away on the surface 
to serve as an indication of the presence of a terrapin in the 
pond (Gadow :1901) . 

1 Vaillant, L., 1892, Arch. Mus. Paris (3). 4, pp. 221*253. 

2 Rollinat, R., 1934, La Vie des Reptiles de la France Central (Paris). 
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Defense . The European Terrapin lacks a defensive odor like 
that which is so characteristic of Clemmys (Gadow :1901) . 

Hibernation . In Europe this terrapin buries itself in mud and 
does not reappear until spring is well advanced (Gadow :1901) . 

Migration. At times, extended migrations take place, either 
under the stimulus of a food shortage or because the occupied 
pool is in process of drying up (Gadow :1901). 

Habits. European Terrapins should not be kept in an aquar- 
ium unless there is growing vegetation and facilities to land, 
stones to bask on and bark or moss under which they can retire 
when so inclined (Bateman: 1897; Gadow :1901). 

Habitat. The statement as to the abundance of this terrapin 
in Algeria, made by Guichenot (1850), is due to confusion with 
Clemmys , according to Boulenger (1891c). The same author 
points out that its reported occurrence in the “ Sahara ” by 
Tristram (1860) is due to a misapplication of this term to the 
high plateau of southern Algeria. The frequency with which 
Emys occurs in Tunisian streams in the absence of Clemmys , or 
vice versa , is remarked upon by Chaignon (1904) ; however, both 
apparently coexist in a dozen localities. 

Localities. French Morocco : Oued Ifrane; Oued Nkhol. Al- 
geria: * Algiers; Bone; La Calle; Lake Fetzara; Oued Harrach; 
Oued Sebaou (as AVed Sebaon) ; “ Sahara” (in error). Tunisia: 
A'in Draham; Cap Bon streams; Krombalea to Soliman; Oued 
Belli; Oued Bezirk; Oued el Amor; Oued el Kebir; Oued Melah 
(as Mala); Oued Sidi Saad, 3 km. south of Cebala; Tabarca 
(as Taborca). 

Range. Northwest Africa (Morocco to Tunisia) ; central and 
south Europe ; southwestern Asia. 

Formerly the range was much more extensive. Post-glacial 
remains have been found in Sweden, Denmark, the Netherlands 
and in the peat of England (Norfolk and Cambridgeshire). 
According to Bateman (1897) specimens that have escaped 
from captivity survive English winters, having been recaptured 
in a healthy condition years later. 

Subfamily TESTUDININAE 
1909. Testudininae Siebenroek, Zool. Jahrb. Syst., Suppl., 10, p. 508. 

Definition. Testudinid tortoises of strictly terrestrial habit. 
Skin of head divided into larger or smaller shields; scales on 
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forelimb more or less enlarged, often with dermal ossifications; 
hinder side of thigh often with large spurlike tubercles : scent 
glands absent; bursae anales absent. 

Skull with prefrontals whose descending processes are more or 
less widely separated interiorly; frontal entering or excluded 
from orbit; postorbital tending to be reduced, rarely absent; 




Fig. 8. A dendrogram of testudinine relationships. Karnes in capitals 
are those of full genera. Names underlined are those of subgenera as recog- 
nized in this revision. With each subgenus or genus is given its range and 
the number of Recent species, if any. The symbol f indicates an extinct 
form. 

(P. Washer del.) 

temporal region always ernarginate posteriorly; temporal arcade 
rarely interrupted by absence of the postorbital ; qnadrato jugal 
typically well developed, never absent, never in contact with 
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maxilla; jugal entering orbit; quadrate usually enclosing stapes; 
surangular not covered by dentary, often extensively exposed 
laterally. 

Coracoids with median borders markedly widened ; tuberosities 
of humerus tending to be approximated; trochanteric fossa of 
femur restricted by union of trochanters; epipodials very short; 
no digit with more than 2 phalanges, except in an extinct genus. 

Carapace usually arched, high; rib heads often vestigial; neu- 
ral bones primitively hexagonal, tending to become alternately 
quadrangular and octagonal, sometimes vestigial ; of the infra- 
marginal series only the axillaries and inguinals normally pres- 
ent. 

Range . World-wide except for Australian region. 

Remarks. The separation of the land tortoises into generic 
groups is not easy. Like the emydines they are a closely knit 
assemblage in which there has been much parallel evolution. 
Even more than in the emydines, it is difficult to distinguish 
between those characters that are merely convergent and those 
that may indicate natural divisions. 

In a revision of African forms, however, the problem is a 
pressing and immediate one since nowhere else in the world do 
the tortoises achieve the diversity or the numbers of species that 
they have in Africa. 

We have made a beginning by assembling the recognizable 
forms into species groups. Estimation of relationships at this 
level rests upon relatively secure foundations. With almost equal 
confidence we may proceed to the level of groups that may be 
termed subgenera, but above this uncertainties increase. In 
Figure 8 we have attempted a diagram of relationships between 
species-assemblages that are at least subgenera, and to which 
the available Latin names have been attached. We have included 
the evidence of fossil forms where these have been sufficiently 
well analyzed to be usable. Fortunately, in the testudinines, in 
contrast to the emydines, the fossil record approaches adequacy, 
at least in some periods and places. 

In preparing Figure 8 we have considered the following as 
the characters which the primitive testudinine must have had. 
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FIGURE 9 
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Osteological characters 

1. Interval between ventral processes of the prefrontals only 
moderately widened. 

2. Maxilla with triturating surface ridged, but premaxilla 
unridged. 

3. Anterior palatine foramina small, concealed. 

4. Temporal arcade strong. 

5. Prootie well exposed dorsally. 

6. Quadrate not enclosing stapes. 

7. Surangular subequal in height to prearticular. 

8. Fourth cervical centrum biconvex. 

9. Anterior neurals hexagonal. 

10. Suprapygal one, anterior to the vertebral-supracaudal 
sulcus. 

11. Entoplastron anterior to humeropectoral sulcus. 

12. Digital phalangeal formula 2, 3, 3, 3, 3. 

External characters 

1. At least prefrontal and frontal head scutes present. 

2. Scales on forelimb numerous, not greatly enlarged. 

3. Large femoral tubercles present. 

4. Claws on forelimb 5, on hind limb 4. 

5. Tail claw absent. 

6. Carapace moderately convex. 

7. Neither carapace nor plastron hinged. 

8. Nuchal present. 

9. Vertebrals not conical. 

10. Vertebral keel very weak, lateral keels absent. 

11. Supracaudal divided. 

Fig. 9. Forelimb scalation in certain testudinids. A, Clemmys caspica 
leprosa (M.C.Z. 1894) (x 2) ; B, Geochclone pardalis babcocki (M.C.Z. 
50304) (x 1); C, Emys orbicularis (M.C.Z. 5189) (x iy 3 ); D, Testudo her - 
matini (M.C.Z. 3063) (x 1%) ; E, Testudo Tclcinmanni (M.C.Z. 5081) (x 2) ; 
F f Testudo graeca graeca (M.C.Z. 1497) (x 1%) ; G , Malacochersus tornieri 
(X.R. Stockholm), Xjoro, (x 1); II, Chcrsina angulata (M.C.Z. 3998) 
(x 1); I, Malacochersus tornieri (M.C.Z. 30003), Mangasini, (x 1); J, 
Psammobates t. trimeni (M.C.Z. 42227) (x 1); K, Psammobates t. ten- 
torius (M.C.Z. 21332) (x 1). 



(P. Washer del.) 



214 



BULLETIN: MUSEUM OP COMPARATIVE ZOOLOGY 



12. Submarginal scute absent. 

13. Gular area but slightly produced or thickened. 

14. Gulars paired. 

15. Anal notch moderate. 

Most of these characters are primitive cmydine and are in- 
ferred to be also primitive testudinine on the well-grounded 
theory that the Emydinae are ancestral to the Testudininae. In 
several instances where there is a good fossil record for a tortoise 
lineage, it is possible to observe a shift in these characters from 





Pig. 10. Interprefrontal space in African testudinids I. A, Clemmys 
cast pica leprosa (M.C.Z. 2210); B, Emys orbicularis (A.M.N.H. 74604); 
C, Gcochclone pardalis babcocli (A.M.N.II. 7203) ; D, Testudo graeca 
gra.cca (M.C.Z. 4485) ; E, Testudo Ideinmanni (Yale Mus. 662) ; F, Mala - 
cockers us tornieri (A.M.N.II. 45081); G, Chersirm angvlata (A.M.N.H. 
50725 ). 



(P. Washer del.) 
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the earlier to the later members, e.g. from the emydine hexagonal 
neural pattern to the advanced testndinine octagonal cum 
(piadrilateral condition. 





Fig. 11. Interprefrontal space in African tcstudinids It. II, Psammobatcs 
1, tentorins (M.C.Z. 3465) ; I, Psammobatcs t. vcrroxii (M.C.Z. 21330) ; J, 
1 1 o mop ns boulcnycri (A.M.X.H. 7107); K, Uomopus areolatus (A.M.X.H. 
17792); L, Kinixys erosa (A.M.X.H. 69727); AL, Kinixys homcana (A.M. 
X.H. 50725); X, Kinixys b . belliana (A.M.X.H. 10029). 

(P. Washer del.) 

All the osteological characters listed are clearly primitive 
emydine, with the possible exception of the small, concealed, 
anterior palatine foramina. The latter feature is considered 
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primitive for testudinines because of its more frequent occur- 
rence in forms regarded as primitive on other grounds. Similarly 
we treat as primitive for testudinines certain kinds of scutella- 
tion unknown in emydines, e.g. complex head scutellation with 
supranasals, prefrontals and frontals. 

No living tortoise exhibits the whole complex of characters 1 
here considered primitive. Rather, the members of the Testu- 
dininae display various combinations or mosaics of primitive 
and advanced characters, characteristic for each subgroup or 
lineage . 2 

Superficially considered, the tortoises give a great overall im- 
pression of homogeneity — far greater than that provided by 
the emydines. But when all the evidence is considered and par- 
ticularly that of the rather good fossil record, it is apparent 
that this homogeneity is primarily one of trends and only sec- 
ondarily of realized conditions. The records seem to indicate 
there has been no single sequence, but rather a number of starts 
from a single point of departure. 

The development of advanced characters in the separate lines 
has been quite independent; the characters have been neither 
consistently synchronous in appearance nor consistently consecu- 
tive nor in any evident way correlated. Each lineage appears to 
be characterized by the timing of initiation of the several ad- 
vanced characters, and some lineages indeed are still primitive 
in certain aspects today, some in others. A discussion of the 
paleontological evidence supporting these conclusions is not 
pertinent here and wfill be presented separately by one of us 
(EEW). It is however with these considerations in mind that 
we have framed our diagrams of relationship and based our 
decisions as to generic rank. 



1 In our generic definitions we have used many, but not all 27, of the listed 
characters, or their advanced alternatives. Certain of them have proved too 
variable within groups, or even within species, to be of taxonomic value. We 
have also preferred osteological to external characters. 

2 Anyone desiring to check these statements is referred to our numerous figures. 
Figures 10 and 11 show the condition of the interval between the ventral proc- 
esses of the prefrontals in most of the African Testudinidae. Figures 19 and 22 
furnish examples of head scutellation. Figures 9. 39 and 44 illustrate types of 
limb scutellation. Figure 12 shows the suprapygal area. Under each genus will 
be found additional illustrations of, at least, major skull and shell characters. 
With regard to the latter a warning is necessary. There has been neither the 
opportunity nor the desire to figure “typical” specimens. Both age and in- 
dividual variations have been drawn when present in the specimen depicted, and 
attention has been directed only to the more striking peculiarities or abnor- 
malities' 
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Fig. 12. Pygal patterns in testudinids (diagrammatic). A, Clemmys 
easpica leprosa (Pygal pattern differs within the genus Clemmys as cur- 
rently recognized) ; B, Geochelone pardalis babcoclci; C, Emys orbicularis ; 
D y Testudo graeca gracca ; E, Malacochersus tornicri ; F, Psammobates ten- 
torius tentorius; G, Chersina angulata; U. Tlomopus signal us ; I, Kinixys 
crosa ; J, Acinixys planicauda ; K, Pyxis arachnoidcs. 



(P. Washer del.) 
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In summary, we have come to the following conclusions : 

The assemblage that has the Eocene subgenus f Hadrianus as 
its base is a natural grouping and one that appears to ns to 
extend back to the very base of the tortoise line. We have 
adopted the generic name Gcochelone for the whole of this 
rather homogeneous group. 

t Stylemys 1 and Gopherus share a unique specialization — the 
median premaxillary ridge — and thus clearly belong together 
but their differences (i.e. in phalangeal formula) point to a very 
ancient separation at practically the emydine level (see below, 
p. 255 ff), and we therefore regard them as two quite distinct 
genera. 

Testudo in the strict sense (with T. yraeca Linnaeus as the 
type) and Pscudofestudo new subgenns ( T . kleinmanni Lortet 
type) seem appropriately bracketed together by certain very 
singular specializations (prootie completely concealed by the 
parietal,- and plastron posteriorly hinged in one or both sexes), 
but Pseudotest udo , which has not been separated from Testudo 
previously, shows some amazing differences in skull structure 
(see p. 259 and Figs. 20, 24). There are, fortunately, transitional 
forms in this series and the unity of the genus appears satisfac- 
torily established. The record demonstrates that this lineage is 
as ancient as that of Geochclone (t Testudo comptoni of the 
Eocene of England, see pp. 853 ff below). 

For the groups so far mentioned there has been, happily, a 
fossil record. For the diverse forms of the Ethiopian region there 
is no such aid. We have proceeded here on the strict ground of 
degree of morphological difference, influenced, however, by the 
extra-African evidence that only modest morphological difference 
may mean very ancient divergence. 

We shall argue below that Acinixys , Pyxis, 3 Psammobates , 
Chersina , Ilomopus and Kinixys are related. The individual 

1 As a matter of convention throughout this paper every extinct genus or 
species is preceded by the symbol t. 

2 This character was first noticed by liaur (1892), who was also tho first to 
point out the ‘‘Testudo leithii” (i.e. kteinmanui) characters that have led ns to 
separate it as a subgenus. 

3 Pi/xis Bell, 1825, is used rather than Bcllemys Williams. 1950, 1952. in as 
much as the supposedly preoccupying name Pyxis Chemnitz 1784 is not binomial, 
and the next use of the name (Humphreys in the “Museum Calonnianum” 1797) 
has now been outlawed by ruling of the International Commission on Nomen- 
clature (Decision 51). 
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specializations of each, however, are so marked that we regard 
eaeh as constituting a separate genus. Malacochcrsus we have 
found difficult to place, its relationships quite obscure; we sug- 
gest that it has branched off at or very near the base of the 
testudinine series, and we have therefore retained it as a 
genus also. 

Shown on the relationship diagram for the sake of complete- 
ness, are two fossil forms of uncertain position. Though im- 
perfectly known, on present evidence they appear to be quite 





Fig. 13. Third and fourth costals of Kinixys for comparison with those 
of Ilonopua. A , Kinixys b. belliana (M.C.Z. 40008) ; B, Ilomopus boulcn- 
yrri (M.C.Z. 42231). 

(P. Washer del.) 

isolated. A few other fossil genera — (Achilemys Hay, f Cheiro- 
gaster Bergounioux, f Sinohadrianus Ping — listed in Williams 
(1952), are impossible to place at this time. Further comment 
on the African genera will be found under each genus. 
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Key to the Genera of Testudininae in Africa 1 

1. Carapace hinged posteriorly in adults , usually between 7th and 8th mar 

ginals; outer side of fourth costal markedly wider than outer side of 
third (in all ag.es ) (ef. Fig. 13). Range: Africa from 17° north to 

Bechuanaland and Natal Einixys Bell (p. 374) 

Carapace without hinge; outer side of fourth costal subequal to, or 
smaller than, outer side of third . . . : 2. 

2. Gnlar single, strongly projecting. Range: South Africa 

Cliersina Gray (p. 342) 

Gulars paired 3. 

3. Carapace very flat, flexible, fenestrated; neural bones reduced; plastron 

with a great fontanelle at all ages. Range: arid areas of Kenya and 

Tanganyika Malacochersns Lindholm (p. 283) 

Carapace more or less convex, rigid, solid ; neural bones unreduced ; 



plastron with a fontanelle only in hatchlings 4. 

4. Maxilla unridged; anterior neurals hexagonal or quadrilateral 5. 

Maxilla ridged (except in Tcstudo kleinmanni of Egypt) ; anterior 
neurals octagonal and quadrilateral 6. 



1 Some divergence of opinion occurs with regard to the advisability of breaking 
up Tcstudo into several genera — first attempted by Fitzinger (1835) and more 
recently by Hewitt (1031 : 1033b). Uninfluenced by either of these authors, my 
colleague, Dr. E. E. Williams, is fully convinced by his own studies that certain 
structural differences indicate so early a divergence among the several groups as 
to justify their recognition as full genera. lie considers their numerous similari- 
ties, wheu not due to common ancestry, are attributable to parallel evolution or 
due to convergence. Assumptions as to which characters reflect close affinity, and 
which arc to be discarded as subsequent convergences, seem somewhat speculative 
to me in view of the fact that the fossil history of five of the seven suggested 
genera is completely unknown. 

More impressed than my colleague by the many similarities (which may be 
seen by comparing the several generic descriptions), I take a more pragmatic 
view of the purposes of nomenclature. A multiplicity of genera that are based 
on single characters, or aggregations of characters that in themselves may be 
subject to variation, and sometimes difficult to observe or evaluate, tends to 
nomenclatorial confusion. For an instructive example of the extent to which 
genera-maklng can burden posterity, one has only to turn to the 28 synonyms of 
Trionyx (cf. p. 420). 

Fragmentation of Testudo offers the advantage of separating into groups those 
species whose characters are believed to indicate close aliinities. On the other 
hand, this result can be achieved by treating such groups as subgenera, an 
arrangement that has the additional advantage of emphasizing their over-all 
relationship, though to this my colleague’s views naturally prevent him from 
subscribing (cf. Fig. S). To me, as a working herpetologist, the desirability of 
maintaining as stable a nomenclature as possible outweighs the advantages of 
emphasizing a new theory of pliylogeny (that may not find general acceptance or 
have to be set aside when more is known of the fossil history involved) by 
raising the several groups to full generic status. In the conservative view, 
Gcochelonc , Psammobates and Chcnsina would be retained as subgenera of 
Testudo. 

Possibly this attitude is a mistaken one, so for the purposes of this revision 
1 defer to a current trend in herpetology. This is done in the confident belief 
that — as increasing knowledge reveals the disadvantages of a multiplicity of 
genera that are difficult to define — in due course there will be a return to the 
larger units as is even now occurring in South African ornithology following an 
extended period of nomenclatorial chaos. A.L. 
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5. Carapace somewhat depressed; vertebral shields never conical; each gular 
usually broader than long (ef. Fig. 14) ; anterior palatine foramen 
large, conspicuous; maxillary bone not entering roof of palate. Range: 

South Africa Homopus Diuncril and Bibron (p. 352) 

Carapace rather convex; vertebral shields sometimes conical; each gular 
usually as long or longer than broad; anterior palatine foramina 
small, concealed; maxillary bone entering roof of palate. Range: 

South Africa Psammobates Fitzinger (p. 294) 

5. Supranasal scales present; nuchal scale present; femoral tubercles absent 
or only 1; stiprapygal single or divided transversely; posterior lobe 
suprnpygals 2, a larger anterior one embracing a smaller posterior one 
of plastron (in life) more or less clearly movable in one or both sexes; 
prootie usually concealed dorsally by the parietals. Range: North 

Africa Testudo Linnaeus (p. 254) 

Supranasal scales absent ; nuehal scale absent ; femoral tubercles 2 or 3 ; 
suprapygals 2, a larger anterior one embracing a smaller posterior one 
(ef. Fig. 12B) ; posterior lobe of plastron never movable; prootie 
usually well exposed dorsally. Range: Tropical and South Africa.... 

Geochelone Fitzinger (p. 221) 



Genus GEOCHELONE Fitzinger 

1835. Geochelone Fitzinger, Ann. Wiener Mus., 1: pp. Ill, 112, 122. Type: 
Testudo stellata Selnveigger = T. elegans Sehoepff (designation by 
Fitzinger: 1843). 

1872c. Centrochelys Gray, Appendix Cat. Shield Kept. Brit. Mus., p. 5. 

Type: Testudo sulcata Miller (by monotypy). 

1873b. Stigmoclielys Gray, Hand-List Shield Kept. Brit. Mus., p. 5. Type: 
Testudo pardalis Bell (by monotypy). 

1933b. Megachersine Hewitt, Ann. Natal Mus., 7, p. 257. Genotype: Testudo 
pardalis Bell (by original designation). 

Definition . Skull with triturating surface of maxilla strongly 
ridged; median premaxillary ridge absent; maxillary not enter- 
ing roof of palate; anterior palatine foramina small, concealed 
in ventral view; prootie typically well exposed dorsally and 
anteriorly; quadrate usually enclosing stapes; surangular sub- 
equal in height to prearticular ; neck with second, third or 
fourth centrum biconvex. 

Carapace never hinged; typically the anterior neurals alter- 
nately octagonal and quadrilateral; outer side of third costal 
scute about as long as, or longer than, that of the fourth; no 
submarginal scute ; suprapygals 2, the anterior larger, bifurcat- 
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mg posteriorly to embrace the smaller posterior element, which 
(in post-Eocene forms) is crossed near its middle by the sulcus 
between the fifth vertebral and the supraeaudal. 

Plastron not hinged ; gular region more or less thickened and 
produced; gulars single or paired, longer than broad. 

Range . Galapagos Islands; South America; Africa; Mada- 
gascar and other islands of the Indian Ocean (including Cey- 
lon) ; southeastern Asia (including India). 



Pig. 14. Typical shape of gular scutes in Psammobates for comparison 
with those of Homopus. A, Psammobates t. verroxii (M.C.Z. 42222) ; B, 
Homopus areolatus (M.C.Z. 17524). 



Fossil record. Well represented in the Tertiary and Pleistocene 
of North America and the Tertiary of Europe; known from the 
Oligocene and Pliocene of Asia; from the Oligocene and Miocene 
of Africa; recorded in South America only since the Miocene, 
and in the West Indies from the Pleistocene. 

Remarks. The genus Geoclielone tends to large size. In cara- 
pace length some fossil and Recent species may exceed a meter 
in length and none attains to less than 250 mm. 

Characteristic of this genus is the fact that the shell takes on 
certain specializations early in its phyletie history. Earliest of 
these are a thickened, produced gular region and the peculiar 
pvgal pattern with the first suprapygal embracing a smaller 
second one, both already present in f Hadrianus of the Eocene. 






(P. Washer del.) 
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